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HD-54C/74C* SERIES 
MANUFACTURER CROSS REFERENCE 


FUNCTION 

Quad 2 Input NAND 

Quad 2 Input NQR 

Hex Inverter 

Quad 2 Input AND 

Triple 3 Input NAND 

Hex Schmitt Trigger 

Dual 4 Input NAND 

8 Input NAND 

Quad 2 Input QR 

BCD to Decimal Decoder 

BCD to 7 Segment Decoder 

Dual J-K Flip-Flops with Clear 

Dual D Flip-Flop 

Dual J-K Flip-Flops 
with Clear and Preset 

4 Bit Binary Full Adder 

4 Bit Magnitude Comparator 

Quad 2 Input Exclusive OR 

64 Bit Three State Random 
Access Read/Write Memory 

4 Bit Right-Shift Left-Shift Register 

Dual J-K Flip-Flops with Clear 

8 Channel Digital Multiplexer 

4 Line to 16 Line Decoder/ 
Demultiplexer 

Quad 2 Input Multiplexers 

Decade Counter with 
Asynchronous Clear 

Binary Counter with 
Asynchronous Clear 

Decade Counter with 
Synchronous Clear 

Binary Counter with 
Synchronous Clear 

8 Bit Parallel Out Serial 
Shift Register 

Parallel Load 8 Bit Shift Register 


HARRIS 

NATIONAL 

HD-74C00 

MM74C00 

HD-74C02 

MM74C02 

HD-74C04 

MM74C04 

HD-74C08 

MM74C08 

HD-74C10 

MM74C10 

HD-74C14 

MM74C14 

HD-74C20 

MM74C20 

HD-74C30 

MM74C30 

HD-74C32 

MM74C32 

HD-74C42 

MM74C42 

HD-74C48 

MM74C48 

HD-74C73 

MM74C73 

HD-74C74 

MM74C74 

HD-74C76 

MM74C76 

HD-74C83 

MM74C83 

HD-74C85 

MM74C85 

HD-74C86 

MM74C86 

HD-74C89 

MM74C89 

HD-74C95 

MM74C95 

HD-74C107 

MM74C107 

HD-74C151 

MM74C151 

HD-74C154 

MM74C154 

HD-74C157 

MM74C157 

HD-74C160 

MM74C160 

HD-74C161 

MM74C161 

HD-74C162 

MM74C162 

HD-74C163 

MM74C163 

HD-74C164 

MM74C164 

HD-74C165 

MM74C165 


TELEDYNE 

PAGE 

REFERENCE 

MM74C00 

3-2 

MM74C02 

3-2 

MM74C04 

3-2 

MM74C08 

3-6 

- 

3-2 

- 

3-9 

MM74C20 

3-2 


3-10 

■ - 

3-10 

MM74C42 

3-11 

- 

3-13 

MM74C73 

3-14 

MM74C74 

3-17 

MM74C76 

3-14 

- 

3-20 


3-21 

- 

3-6 


3-24 

MM74C95 

3-28 

MM74C107 

3-14 

MM74C151 

3-10 

MM74C154 

3-33 

MM74C157 

3-35 

MM74C160 

3-37 

MM74C161 

3-37 

MM74C162 

3-37 

MM74C163 

3-37 

MM74C164 

3-40 

— 

3-43 



All Listed 74C Devices Are Available Also As 54C. 
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FUNCTION 

HARRIS 

NATIONAL 

TELEDYNE 

PAGE 

REFERENCE 

Three State Quad D Flip-Flop 

HD-74C173 

MM74C173 

MM74C173 

3-44 

Hex D Flip-Flop 

HD-74C174 

MM74C174 

- 

3-46 

Quad D Flip-Flop 

HD-74C175 

MM74C175 

- 

3-46 

Synchronous 4 Bit Up/ 

Down Decade Counter 

HD-74C192 

MM74C192 

MM74C192 

3-47 

Synchronous 4 Bit Up/ 

Down Binary Counter 

HD-74C193 

MM74C193 

MM74C193 

3-47 

4 Bit Registers 

HD-74C195 

MM74C195 

MM74C195 

3-50 

256 Bit Three State Random 

Access Read/Write Memory 

HD-74C200 

MM74C200 

— 

3-53 

Dual Monostable Multivibrator 

HD-74C221 

MM74C221 

- 

3-56 

Hex Inverting TTL Buffer 

HD-74C901 

MM74C901 

- 

3-57 

Hex Non-Inverting TTL Buffer 

HD-74C902 

MM74C902 

- 

3-57 

Hex Inverting PMQS Buffer 

HD-74C903 

MM74C903 

- 

3-57 

Hex Non-Inverting PMQS Buffer 

HD-74C904 

MM74C904 

- 

3-57 

Three State Hex 

Non-Inverting Buffer 

HD-80C95^^ 

MM80C95 

— 

3-61 

Three State Hex 

Non-Inverting Buffer 

HD-80C97^^ 

MM80C97 

_ 

3-61 


*AII Listed 74C Devices Are Also Available As 54C. 
**AII Listed 80C Devices Are Also Available As 70C. 



1 -2 



HD-4000 SERIES 

MANUFACTURER CROSS REFERENCE 


FUNCTION 

HARRIS 

RCA 

NATIONAL 

MOTOROLA 

PAGE 

REFERENCE 

Dual 3 Input NOR 

Gate + Inverter 

HD-4000 

CD4000 

- 

MCI 4000 

4-2 

Quad 2 Input NOR 

HD-4001 

CD4001 

MM4601 

MC14001 

4-5 

Dual 4 Input NOR 

HD-4002 

CD4002 

MM4602 

MC14002 

4-8 

Dual Complementary 

Pair + Inverter 

HD-4007 

CD4007 

— 

MC14007 

4-11 

Quad 2 Input NAND 

HD-4011 

CD4011 

MM4611 

MC14011 

4-14 

Dual 4 Input NAND 

HD-4012 

CD4012 

MM4612 

MC14012 

4-17 

Dual D Flip-Flop 

HD-4013 

CD4013 

MM4613 

MC14013 

4 -20 

8 Stage Static Shift Register 

HD-4014 

CD4014 

MM4614 

MC14014 

4-20 

Dual 4 Static Shift Register 

HD-4015 

CD4015 

- 

MC14015 

4-26 

Decade Counter 

HD-4017 

CD4017 

MM4617 

MC14017 

4-29 

Preset/Divide by N Counter 

HD-4018 

CD4018 

- 

- 

4-32 

Quad AND/OR Select 

HD-4019 

CD4019 

MM4619 

- 

4-35 

14 Stage Binary/ 

Ripple Counter 

HD-4020 

CD4020 

MM4620 

MC14020 

4-38 

8 Stage Static Shift Register 

HD-4021 

CD4021 

MM4621 

MC14021 

4-41 

Divide by 8 Counter 

HD-4022 

CD4022 

MM4622 

MC14022 

4-44 

Triple 3 Input NAND 

HD-4023 

CD4023 

MM4623 

MC14023 

4-47 

7 Stage Binary Counter 

HD-4024 

CD4024 

- 

MC14024 

4-50 

Triple 3 Input NOR 

HD-4025 

CD4025 

MM4625 

MC14025 

4-53 

Dual J-K Flip-Flop 

HD-4027 

CD4027 

MM4627 

MCI 4027 

4-56 

BCD/Decimal Decoder 

HD-4028 

CD4028 

- 

MC14028 

4-59 

Preset Up-Down Counter 

HD-4029 

CD4029 

- 

- 

4-62 

Quad Exclusive OR 

HD-4030 

CD4030 

MM4630 

- 

4-66 

4 Stage Parallel In/ 

Parallel Out Shift Register 

HD-4035 

CD4035 

MM4635 

MC14035 

4-69 

12 Stage Binary/ 

Ripple Counter 

HD-4040 

CD4040 

— 

MCI 4040 

4-72 

Quad Clocked "'D” Latch 

HD-4042 

CD4042 

- 

MC14042 

4-75 

Quad Three State 

US Latch NOR 

HD-4043 

CD4043 

— 

— 

4-78 

Quad Three State 

NAND R/S Latch 

HD-4044 

CD4044 

— 

— 

4-78 

Hex Buffer, Inverting 

HD-4049 

CD4049 

MM4649 

MCI 4049 

4-81 

Hex Buffer, Non-Inverting 

HD-4050 

CD4050 

MM4650 

MCI 4050 

4-81 

Quad Bilateral Switch 

HD-4066 

CD4066 

MM4666 

MCI 4066 

4-84 
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FUNCTIONAL CROSS REFERENCE OF 
HD-4000 SERIES AND HD-54C/74C SERIES 

(Does not imply pin compatibility) 


ARITHMETIC FUNCTIONS 

Four Bit Binary Full Adder 
Four Bit Magnitude Comparator 

COUNTERS 

7 Stage Binary 

12 Stage Ripple-Carry Binary 

14 Stage Ripple-Carry Binary 

Decade Counter/Divider 

+ 10 Decoded Decimal Outputs 

Divide by 8 Counter/Divider 
with 8 Decimal Outputs 

Presettable Divide by '"N" 

Counter Fixed or Programmable 

Presettable Up/Down Counter 
Binary or BCD Decade 

Synchronous Decade 

Synchronous Binary 

Fully Synchronous Decade 

Fully Synchronous Binary 

Synchronous Up/Down Decade 

Synchronous Up/Down Binary 

DECODERS/MULTIPLEXERS 

Quad Bilateral Switch 
BCD to Decimal Decoders 
BCD to 7 Segment Decoder 

8 Channel Digital Multiplexer 
4 Line to 16 Line 

Quad 2 Input 


4000 

PAGE 

SERIES 

REFERENCE 




HD-4024 

4-50 

HD-4040 

4-72 

HD-4020 

4-38 

HD-4017 

4-29 

HD-4022 

4-44 

HD-4018 

4-32 

HD-4029 

4-62 

HD-4066 

4-84 

HD-4028 

4-59 

— 

— 


54C/74C" 

PAGE 

SERIES 

REFERENCE 

HD-74C83 

3-20 

HD-74C85 

3-21 

HD-74C160 

3-37 

HD-74C161 

3-37 

HD-74C162 

3-37 

HD-74C163 

3-37 

HD-74C192 

3-47 

HD-74C193 

3-47 


— 


HD-74C42 

3-11 

HD-74C48 

3-13 

HD-74C151 

3-30 

HD-74C154 

3-33 

HD-74C157 

3-35 


* All Listed 74C Devices Are Available Also As 54C. 
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FLIP-FLOPS 

Dual ''D'' with Set/Reset 

Dual ''J-K'' with Set/Reset 

Quad Clocked ''D'' Latch 

Quad Three State NOR Reset/Set Latch 

Quad Three State NAND Reset/Set Latch 

Dual Master/Slave 

Dual ''J-K'' Master/Slave with Preset 

Dual 

Quad ''D" Three State (Quad Latch) 

Hex '^D" 

Quad 

GATES/BUFFERS/INVERTERS 

Dual 3 Input NOR Gate + Inverter 

Quad 2 Input NOR 

Dual 4 Input NOR 

Quad 2 Input NAND 

Dual 4 Input NAND 

Triple 3 Input NAND 

Triple 3 Input NOR 

Hex Inverter 

Quad 2 Input AND 

8 Inputs NAND 

Quad 2 Input OR 

Quad 2 Input Exclusive OR 

Quad AND-OR Select 

Dual Complementary Pair + Inverter 

Hex Buffer/Converter, Inverting 

Hex Buffer/Converter, Non-Inverting 

Hex Inverting PMOS Buffer 

Hex Non-Inverting PMOS Buffer 

Three State Hex Buffer 

Three State Hex Buffer 

*AII Listed 74C Devices Are Also Available A 
**Pin Compatible with 54C/74C. 


4000 

PAGE 

SERIES 

REFERENCE 

HD-4013 

4-20 

HD-4027 

4-56 

HD-4042 

4-70 

HD-4043 

4-78 

HD-4044 

4-78 

CD4076 (RCA) 

** _ 




HD-4000 

4-2 

HD-4001 

4-5 

HD-4002 

4-8 

HD-4011 

4-14 

HD-4012 

4-17 

HD-4023 

4-47 

HD-4025 

4-53 

CD4069 (RCA)^^ 


HD-4030'''' 

4-66 

HD-4019 

4-35 

HD-4007 

4-11 

HD-4049 

4-81 

HD-4050 

4-81 

— 

— 


54C. ^^^All Listed 


54C/74C" 

SERIES 

PAGE 

REFERENCE 

HD-74C74 

3-17 

HD-74C73 

3-14 

HD-74C76 

3-14 

HD-74C107 

3-14 

HD-74C173 

3-44 

HD-74C174 

3-46 

HD-74C175 

CD 

1 

CO 


— 


HD-74C02 

3-2 

HD-74C00 

3-2 

HD-74C20 

3-2 

HD-74C10 

3-2 

HD-74C04 

3-2 

HD-74C08 

3-6 

HD-74C30 

3-10 

HD-74C32 

3-10 

HD-74C86 

3-6 

HD-74C901 

3-57 

HD-74C902 

3-57 

HD-74C903 

3-57 

HD-74C904 

3-57 

HD-80C95^^^ 

3-61 

HD-80C97'""' 

3-61 


80C Devices Are Available Also As 70C. 
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SHIFT REGISTERS 

4000 

SERIES 

PAGE 

REFERENCE 

54C/74C * 
SERIES 

PAGE 

REFERENCE 

Dual 4 Stage with Serial Input/ 

Parallel Output 

HD-4015 

4-26 

— 

— 

8 Stage Synchronous Parallel Input/ 
Serial Output 

HD-4014 

4-23 

HD-74C165 

3-43 

8 Stage Asynchronous Parallel Input/ 
Serial Output 

HD-4021 

4-41 

— 

— 

4 Stage with J-K Input and True/ 
Complement Output 

HD-4035 

4-69 

— 

— 

4 Bit Right-Shift Left-Shift 

- 

- 

HD-74C95 

3-28 

8 Bit Serial-In Parallel Out 

- 

- 

HD-74C164 

3-40 

4 Bit Parallel-In Parallel-Out 

— 

— 

HD-74C195 

3-50 

SPECIAL FUNCTIONS 





Hex Schmitt Trigger 

- 

- 

HD-74C14 

3-9 

Dual Monostable Multivibrator 

- 

-- 

HD-74C221 

3-56 

64 Bit Three State Random Access 
Read/Write Memory 

— 

_ 

HD-74C89 

3-24 

256 Bit Three State Random Access 
Read/Write Memory 


_ 

HD-74C200 

3-53 


*AII Listed 74C Devices Are Available Also As 54C. 
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Technical Introduction 




SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORATION 


CMOS, as a general category of logic circuits,has prop¬ 
erties which make it unique. The potential for low 
power, high noise immunity, high fanout and wide 
operating power supply range are equalled by no other 
technology available today. Best utilization of these 
characteristics can, however, only be made with an 
understanding of the technology, circuit configurations 
and operating characteristics. 

The intention of this introduction is to provide the 
system designer with sufficient technical background in 
CMOS to realize its full capabilities. 


An MOS transistor consists of heavily doped source and 
drain diffusions separated by a narrow gap over which 
there is a thin gate oxide and aluminum metallization as 
shown in Figure 2. In order for the transistor to con¬ 
duct current from source to drain a voltage In excess of 
its threshold must be applied from gate to source. 
The threshold is that voltage which must be exceeded in 
order to invert the silicon between the source and drain 
to form a conducting channel. An increase in the gate 
to source bias beyond the threshold voltage further 
inverts material under the gate electrode increasing 
transistor conductivity. 


The Introduction is divided into three sections covering 
the following topics: 

• The MOS transistor 

• The CMOS configuration — Logic implementation 
and circuits 

• CMOS design rules 


The MOS Transistor 

The basic building blocks for all CMOS logic functions 
are N-channel and P-channel Metal Oxide Semiconductor 
(MOS) transistors. Referring to Figure 1, these devices 
function as voltage control switches in that a high or 
low impedance can be generated between source and 
drain terminals as a function of the voltage applied 
between the gate and source. Both elements in the 
referenced figure are also capable of bilateral current 
flow between source and drain. 



P-CHANNEL MOS TRANSISTOR 


N-CHANNEL MOS TRANSISTOR 


ALUMINUM 

METALLIZATION 




Vtp = P-CHANNEL THRESHOLD 
VtN = N-CHANNEL THRESHOLD 


GATE OXIDE THICKNESS 
1000A 


Application of a negative voltage in excess of one 
Vjp from gate to source, or a positive voltage in 
excess of one Vjiy) from gate to source of a P-channel 
or N-channel transistor respectively inverts the channel 
material, inducing a conductive path from source to 
drain. 


Figure 2 


The following equations^are a simplified representation 
of MOS operation, not taking into account some higher 
order effects. The MOS characteristic is represented by 
two curve segments, an inverted parabola for nonsatur- 
ated operation (VqS” Vj) ^ Vqs ^ straight line for 
saturated operation (VqS"^t) — ^DS- 


SCHEMATIC representation OF 
P AND N-CHANNEL TRANSISTORS 


^ C.T. SAH “Characteristics of the Metal Oxide 
Semiconductor Transistors" 

IEEE Transactions of Electron Devices, July, 1964, 


Figure 1 
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2 4 6 8 10 12 14 

vds 


P-CHANNEL 


N-CHANNEL 


Drain characteristics measured on HD-4007 P-channel and N-channel 
transistors. Roll off of mobility at high power levels is illustrated by the 
decrease in 1 05 with increasing Vqs on the N-channel characteristic. 

Figure 3 


NONSATURATED OPERATION 

(Vqs-Vt) ^VdS 

•DS= K' ^ |^2(Vgs - Vt)VdS - VqS^ 

SATURATED OPERATION 

(Vqs-Vt) ^ Vds 

IDS= K'-^(Vgs-Vt) 2 
Where: 

Vqs G^te to Source Voltage 
Vds “ Drain to Source Voltage 
Vj = MOS Threshold Voltage 


iU= Channel Mobility 
6 = Dielectric Constant of the Gate Oxide 
Tqx Thickness of the Gate Oxide 
Ta = Ambient Temperature, 

W = Effective Channel Width 
L = Effective Channel Length 

Channel Mobility in the above equation is a function 
decreasing in magnitude with increasing temperature and 
is primarily responsible for most temperature dependent 
variations in performance. Figure 3 shows actual drain 
characteristics measured on an HD-4007. An obvious 
roll off of current at higher power levels is observed on 
the N-channel characteristic due to degradation of 


mobility. The P-channel characteristics exhibit the same 
effect, however it is less noticeable due to the greater 
slope of the curves In saturated operation. These curves 
graphically Illustrate degradation of performance at 
elevated temperatures. Characteristics were recorded on 
an XY plotter allowing sufficient time for device tem¬ 
perature to rise. The low duty cycle operation of a CRT 
curve tracer would have eliminated display of this effect. 

The CMOS Configuration 

Virtually any logic function can be performed using 
parallel/series combinations of N and P-channel tran¬ 
sistors. In addition Complementary MOS configurations 
offer many advantages over circuits using P or N-channel 
transistors exclusively. Speed, power, noise immunity, 
fanout and power supply regulation considerations all 
shift in favor of the system designer, the reasons easily 
derived from a study of the basic Inverter circuit. 
Figure 4 illustrates a CMOS inverter voltage transfer 
curve with the Idd current superimposed over the 
transfer curve. Note the following characteristics: 

The inverter threshold is centered around the mid¬ 
point of the input voltage swing. Proper selection of 
transistor dimensions results in balanced impedances 
and an approximately centered gate threshold re¬ 
gardless of the Vdd supply voltage. This factor 
coupled with the VdD to Vss ^OQic voltage swing is 
responsible for the high voltage noise immunity of 
CMOS for both logic ''one" and "zero" levels. 

From the IdD curve note that no DC current flows 
with the input voltage within one threshold voltage 
of either Vdd o*' ^ss- A series current path exists 
from Vdd to Vss during transitions of the 
input voltage through the range for which both 
channels are conducting. 
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CMOS transistor thresholds (N and P) of approxi¬ 
mately 1.5 volts result in a lower operating limit for 
VdD“Vss of 3 volts or the sum of the N and P 
channel thresholds. Under this condition, as the 
inverter input swings through its voltage range there 
is no overlap in conduction of the N and P-channels. 

The basic operating characteristics which were illustrated 
above using an inverter also apply to gate and complex 
logic functions. 



CMOS VOLTAGE TRANSFER CURVE 
Figure 4 


CMOS Logic 

A NAND gate is implemented in CMOS by the series/ 
parallel transistor combination illustrated in Figure 5. 


Comparing the truth table and circuit schematic, the 
only way to switch the output to a zero level (Vss) 's to 
apply two ones (Vdd) at the inputs. This closes the 
series path through the two N-channel devices to VsS- 
For all other input logic combinations, the series 
N-channel path Is open with one or more of the parallel 
P-channel devices pulling the output to a one level. 

The CMOS NOR gate is analogous to the NAND 
function, the variation being that the P-channel devices 
are in series with the N-channels in parallel. 

''Functional Logic" is a term referring to the merging of 
two or more conventional gate functions into a single 
"complex" gate in order to affect a transistor count or 
performance advantage. The individual gate identity 
normally associated with logic is lost when the con¬ 
ventional gate to functional conversion is made. 

Functional logic is easily implemented with only a 
fraction of the transistor count required for more 
straightforward gate techniques. For example, the 
conversion of the function f = AB + Cto functional logic 
shown in Figure 6 uses only six transistors, the gate 
implementation would require ten. Such a reduction 
in transistor count has a dramatic effect on chip size 
when applied to a large complex logic function. 


Vdd 



Vdd 



SYMBOL 


TRUTH TABLE 

_A_B_ 

0 0 1 

0 1 1 

1 0 1 

1 1 0 


CMOS NAND GATE — A multiple input NAND gate 
can be configured with parallel P-channel transistors 
and series N-channel transistors in the manner shown 
here. NAND gates with more than two inputs would 
require one P-channel/N-channel pair per additional 
input. 

Figure 5 



f = (A + B) C = AB + C 


CMOS FUNCTIONj5J_ logic - Implementation of 
the function f = AB + C utilizing functional logic 
results In a savings of four transistors. The straight¬ 
forward gate implementation requires ten transistors, 
functional logic uses only six. 

Figure 6 


Isolation elements are needed in the Implementation of 
some digital functions, notably master/slave flip-flop 
configurations. Two techniques are illustrated in Fig¬ 
ure 7. Master to slave isolation is provided by de¬ 
coupling Vdd Vss ^^orr\ inverter element "A" by 
use of series P and N-channel transistors. Data Input to 
the master flip-flop and clock isolation utilize trans¬ 
mission gates. 



2-3 






VdD 



Master/Slave "D" type flip-flop — This application 
shows the use of transmission gates to isolate Data 
and Clock inputs during the appropriate portions of 
the operating cycle. With Clock a logic one level Data 
is isolated from the master. With Set or Reset, a one 
clock is isolated from the internal circuitry. 

Figure 7 


The transmission gate is a voltage controlled coupling 
device. P and N-channel transistors are placed in a 
parallel configuration as illustrated in Figure 8. Either 
parallel transistor by itself varies widely in impedance 
as its source swings through its signal range, varying the 
gate to source bias. The paraliel combination results in 
a relatively flat characteristic over the entire Vdd to 
Vss input swing. 


vl 



CMOS TRANSMISSION GATE - The resistance be¬ 
tween the input and output of a transmission gate is 
a function of the input voltage and the gate to sub¬ 
strate voltage. The effective resistance between the 
input and the output is the parallel combination of 
the P-channel and N-channel devices indicated by the 
dashed line. 

Figure 8 


CMOS Design Rules 

FLOATING INPUTS 

CMOS inputs that are not connected are undefined and 
will drift due to the leakage characteristics of the input 
structure. Under dynamic system conditions, coupled 
noise can propagate through floating inputs possibly 


leading to increased power dissipation and/or apparent 
circuit malfunction. For these reasons it Is recom¬ 
mended that all inputs be connected either to a gate 
output or voltage supply. 


Forward Biasing Inputs or Outputs 

Under normal conditions, switching junctions on the 
CMOS chip operate under reverse bias. There are, 
however, possible situations under which forward bias 
could occur. The consequences vary depending on the 
specific technology and degree of forward bias. 

If a CMOS input or output is driven by a low im¬ 
pedance source sufficiently beyond the supply range to 
heavily forward bias either of the drain to substrate 
Junctions current flow could be sufficient to damage 
either the chip or wire bonding. Lower levels of drive 
can also cause damage due to activation of Lateral or 
Vertical Parasitic bipolar transistors. The most serious 
such effect is an NPN/PNP parasitic combination which 
latches up in SCR fashion and shorts Vqd to Vss 
ultimately destroying the chip. The SCR phenomenon 
is shown in Figure 9. A general rule when using CMOS 
is to avoid a forward bias condition sufficient to supply 
drive to parasitics by keeping all pins within the range 
Vss 0-3 ^ Vpin < Vdd When a forward bias 

condition is unavoidable a resistor can be used to limit 
current to a level not sufficient to activate parasitic 
transistors. 



vcc 


Vdd 



Vss 


The SCR configuration shown above when properly 
biased can latch up conducting sufficient current to 
damage a CMOS device. The latch mode can be 
triggered by forward biasing either an NPN or PNP 
base emitter junction in the above configuration, 
both of which normally operate under reverse bias. 

Figure 9 
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Derating Switching Parameters 

Switching Characteristics as well as DC drive capabilities 
exhibit a negative temperature coefficient of 0.3%/^C 
due to degradation of the channel mobility with in¬ 
creasing temperature. Switching parameters are nor¬ 
mally specified at 25®C and must be derated by the user 
according to his specific operating requirements. 


Static Discharge 

CMOS as well as other MOS technologies derive much of 
their advantage from the high gate input impedance, on 
the order of The high input impedance, how¬ 

ever, is also responsible for what is its most serious 
handling problem, damage due to application of static 
charge across device terminals. Application of such 
charge to a CMOS input usually results in a Gate to 
Drain or Gate to Source short, a catastrophic failure. 
This phenomenon is more common in low humidity 
climates, but can be serious in any assembly area em¬ 
ploying commonly used environmental control methods. 

The failure mode is the rupture of the thin gate oxide 
due to the high voltage built up on application of a static 
charge. 

In all assembly environments some simple procedures 
can be followed in order to minimize device losses. 

1. Use conductive work stations. Metallic or con¬ 
ductive plastic tops on work benches connected to 
ground help eliminate static buildup. 

2. Ground all handling equipment if possible. 

3. Ground all handling personnel through a con¬ 
ductive bracelet through 1Mi2to ground. The 
1Mi2 resistor is to prevent operator injury. 

4. Smocks, clothing, and especially shoes of certain 
insulating materials should not be worn in areas 
where devices are handled. These materials are 
highly dielectric in nature and will hold, or aid in 
the generation of a static charge. 

5. Control relative humidity to as high a level as is 
practical. A higher level of humidity helps to 
bleed away static charge as it collects. 

6. Ionized air blowers can be used to reduce charge 
buildup in areas where grounding is not possible or 
desirable. 

7. Devices should be in conductive carriers during all 
phases of transport. Leads may be shorted by 
tubular metallic carriers, conductive foam or foil. 
Printed circuit boards should have shorting bars on 
the connectors. 

8. In automated handling equipment belts, chutes, or 
other surfaces the leads contact should be of a con¬ 
ducting nature. If this is not possible, ionized air 
blowers may help reduce static charge problems. 


9. Voltages of magnitude high enough to cause 
damage may be generated in high speed test equip¬ 
ment due to the effects of inductance or improper 
termination of driven lines. Steps should be taken 
to eliminate the possible application of such 
voltages to device pins or pads. This problem Is 
not one of static discharge, but the result is so 
similar, they may be confused. Harris application 
note 208 is available further covering the subject 
of CMOS input protection techniques and hand¬ 
ling procedures. 


Minimizing Power 

DC power consumption is a function of leakage currents. 
Over the specified supply range the Total Iqd leakage is 
typically in the pico-ampere to nano-ampere range. 
For circuits operating at moderate to high speeds this 
component can normally be ignored in the determina¬ 
tion of total power. 

Most CMOS power at high operating frequencies is con¬ 
sumed in driving capacitance. Figure 10 shows the 
power supply current waveform for an inverter or gate 
circuit under a transient condition. The large positive 
current coinciding with the negative going input transi¬ 
tion is pulled from Vqd through P-channel device to 
charge Cl. 


v 



/NPUT FREQUENCY 


o\^ - 

POWER SUPPLY CURRENT 


J 





Power Supply Current — The majority of power 
supply current flows through the P-channel transistor 
to charge C|_during the negative going input transition. 
The current variation during the positive going input 
transition has two components. 

1. Momentary capacitive coupling through the overlap 
capacitance of a voltage greater than Vqq con¬ 
tributes a negative component. 

2. Serial current flows through both P and N-channels 
during the input transition while both transistors 
are thresholded. 


Figure 10 


Capacitive power for a given CMOS function can be 
determined from the equation P = f x Cl x Vqq^ where 
f is the operating frequency, at which the output is 
switching. 
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To illustrate the P = fCL relationship, the 

average power dissipation versus clock frequency for 
Vt. of an HD-4013 s^ up for the toggle mode is shown 
above. Both Q and Q are loaded with Cl. 

Figure 11 

This formula can be derived as follows: 

The energy stored in the load capacitance when 
charged to Vdd is : 

E = Va Cl Vdd2 

For a gate this energy must be delivered to the load 
capacitance through the P-channel device as the output 
switches to Vdd removed as it switches to Vss- 
Thus, the total energy required to charge and discharge 
the load capacitance during one cycle is: 

Ejotal = Cl Vdd^ 

Power = Energy per unit time where time is the period 
of the operating frequency. 

T = Where T = Period 

f = Frequency of Operation 


ductivity as well as increased input voltage range for 
which complementary devices are simultaneously con¬ 
ducting. Longer transition times at a gate input will 
extend the period during which this series path from 
Vdd to Vss is conducting and increase total power 
consumption. 

With bipolar or single channel MOS technologies switch¬ 
ing (capacitive load) power is often Insignificant due to 
high quiescent power levels. CMOS reverses this with 
switching related power dominating the total system 
power. Significant savings in power can therefore, be 
gained by careful attention to such factors as input rise 
and fall time and load capacitance. 


Interfacing 

CMOS/TTL 

The CMOS interface with other technologies can in 
many cases be accomplished with no buffering. The 
HD-54C/74C product line, for example, has adequate 
output capabilities to drive two low power TTL loads. 
For devices not capable of driving TTL directly CMOS 
buffers are available to perform the CMOS to TTL 
interface. 

The TTL output "one" level (Voh) of 2.4 volts is not 
sufficiently high to guarantee recognition as a logic 
"one" at a CMOS Input. A pull up resistor from the 
TTL output to Vdd provides an adequate Interface 
for many applications by pulling the driven CMOS input 
nearly to Vdd restoring an adequate noise margin. 


CMOS/PMOS 

The primary requirement on PMOS to CMOS or CMOS 
to PMOS interfaces is signal voltage compatibility, which 
can normally be met by using common supplies. The 
wide VdD'Vss operating range of CMOS provides the 
required voltage supply/signal compatibility. 


Power = 


Ejotal 

T 


Ejotal 

1 

f 


= fCL Vdd2 


As mentioned earlier some current does flow serially 
through the complementary devices during that portion 
of the input transition when both P and N-channel 
devices are on. This condition becomes more prominent 
with higher values of VdD“Vss due to increased con- 


CMOS/THREE STATE 

A wide selection of devices are available as part of the 
HD-54C/74C series providing three state capabilities 
useful for a common bus interface. Output drive tran¬ 
sistors to both logic "one" and "zero" levels are turned 
off when the "disable" input is held high yielding the 
"third" high impedance output state. Selective disabling 
of three state outputs allows two or more three state 
buffers to time share a single bus. 
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HD-54/74C Series 


Contents - HD-54C/74C Series 


ARITHMETIC FUNCTIONS 

Four Bit Binary Full Adder 
Four Bit Magnitude Comparator 

COUNTERS 

Synchronous Decade 
Synchronous Binary 
Fully Synchronous Decade 
Fully Synchronous Binary 
Synchronous Up/Down Decade 
Synchronous Up/Down Binary 

DECODERS/MULTIPLEXERS 

BCD to Decimal Decoders 
BCD to 7 Segment Decoder 
8 Channel Digital Multiplexer 
4 Line to 16 Line 
Quad 2 Input 

FLIP-FLOPS 

Dual “J-K” Master/Slave 
Dual “D" with Set/Reset 
Dual "J-K" Master/Slave with Preset 
Dual "J-K” 

Quad “D" Three State (Quad Latch) 

Hex "D” 

Quad "D" 

GATES/BUFFERS 

Quad 2 Input NAND 

Quad 2 Input NQR 

Hex Inverter 

Quad 2 Input AND 

Triple 3 Input AND 

Dual 4 Input NAND 

8 Inputs NAND 

Quad 2 Input QR 

Quad 2 Input Exclusive OR 

Three State Hex Buffer 

Three State Hex Buffer 

Hex Buffer/Converter, Inverting 

Hex Buffer/Converter, Non-Inverting 

Hex Inverting PMOS Buffer 

Hex Non-Inverting PMOS Buffer 

SHIFT REGISTER 

4 Bit Right-Shift Left-Shift 
8 Bit Serial-In Parallel Out 
8 Stage Synchronous Parallel Input/Serial 
4 Bit Parallel-In Parallel-Out 

SPECIAL FUNCTIONS 

Hex Schmitt Trigger 
64 Bit Three State Random Access 
Read/Write Memory 
256 Bit Three State Random Access 
Read/Write Memory 
Dual Monostable Multivibrator 


PAGE 


HD-74C83 3 - 25 

HD-74C85 3 -28 
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HD-54C/74C Series 


These circuits employ complementary MOS (CMOS) to achieve 
low power dissipation, high noise immunity and wide power 
supply voltage ranges with symmetric rise and fall times. Features 
such as these make the 54/74C logic family ideal for use in digital 
systems and a must for ''worse case" noise immunity design. 
Function and pin out compatibility with series 54/74 TTL devices 
minimizes design time for those designers already familiar with 
the standard 54/74 logic family. 


Family Features 


■ 

Wide Supply Voltage Range 

3.0V to 15V 


■ 

Guaranteed Noise Margin 

1.0V 


■ 

High Noise Immunity 

0.45 Vcc Typ. 

■ 

Low Power 

lOnW Typ. for Gates 

10 pW Typ. for MSI Circuits 

■ 

Low Power TTL Compatibility 

Fan Out of 2 

Driving 74L 

■ 

All inputs are protected from 
damage due to static discharge 
by diode clamps to Vcc ^nd 

GND unless otherwise noted. 


^ DISTRIBUTED 
^ DIDDE 


T'l 

O i vW-' 
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HD-54C00/HD-74C00 Quad Two-Input NANO Gate 
HD-54C02/HD-74C02 Quad Two-Input NOR Gate 
HD-54C04/HD-74C04 Hex Inverter 
HD-54C10/HD-74C10 Triple Three-Input HAND Gate 
HD-54C20/HD-74C20 Qua! Four-Input HAND Gate 



IHAIRRIS 

SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


Features 


% WIDESUPPLY VOLTAGE RANGE 

• GUARANTEED NOISE MARGIN 

• HIGH NOISE IMMUNITY 

• LOW POWER CONSUMPTION 


3.0V to 15.0V 
1.0V 

0.45VccTYP. 

lOnW/PACKAGETYP. 


• LOW POWER TTL 
COMPATIBILITY 


FAN OUT OF 2 
DRIVING 74L 


Description 


These logic gates employ complementary MOS (CMOS) to 
achieve wide power supply operating range, low power 
consumption, high noise immunity and symmetric controlled 
rise and fall times. With features such as this the 54C/74C 
logic family is close to ideal for use in digital systems. 
Function and pin out compatibility with series 54/74 devices 
minimizes design time for those designers already familiar 
with the standard 54/74 logic family. 


All inputs are protected from damage due to static dischrage 
by diode clamps to Vqq and GND. 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 
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1 ABSOLUTE MAXIMUM RATINGS 



Voltage at Any Pin 

-0.3V to VCC + 0.3V 

Storage Temperature Range 

-65°Cto+150°C 

Operating Temperature Range 


Maximum Vqq Voltage 

16V 

54C 

-55°C to+125°C 

Package Dissipation 

BOOmW 

74C 

-40°C to +85°C 

Lead Temperature (Soldering, 10 Seconds) 

300^6 


Specifications 



ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across the guaranteed temperature range unless otherwise noted. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 







Logical "1” Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

Vcc = 5.0V 

Vcc = 10V 

Logical "0" Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 
vcc= lov 

Logical "1" Output Voltage 

VOul(l) 

4.5 

9.0 



V 

V 

Vcc = 5.0V, lo = -10/iA 

VCC= lOV, iQ ^-lO/uA 

Logical “0" Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

VCC= 5.0V,lo = -10iUA 

VcC" 10V,lo =+10jLtA 

Logical “1” Input Current 

l|N(l) 


0.005 

1.0 

/uA 

Vcc= 15V, V|M = 15V 

Logical “0" Input current 

l|N(0) 

-1.0 

-0.005 


MA 

Vcc= 15V, V||yj = 0V 

Supply Current 

'cc 


0.01 

15 

ma 

Vcc = 15V 

LOW POWER TO CMOS 







Logical "1" Input Voltage 

VlNd) 

Vcc 

-1.5 

Vcc 

-1.5 



V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "0" Input Voltage 

ViNIO) 



0.8 

0.8 

V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "1" Output Voltage 

voutd) 

4.4 

4.4 



V 

V 

54C, Vcc = 4.5V, lo =-lOjUA 

74C, Vcc = 4.75V, lo = -10iuA 

Logical "0" Output Voltage 

VOut(O) 



0.4 

0.4 

V 

V 

54C, Vcc = 4.5V, lo=+10juA 
74C, Vcc = 4.75V, lo = +10/iA 

CMOS TO LOW POWER 







Logical "1" Input Voltage 

V|Nd) 

4.0 

4.0 



V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "0" Input Voltage 

V|N(0) 



1.0 

1.0 

V 

V 

54C, Vcc = 4.5V 

74C, Vcc ^ 4.75V 

Logical "1" Output Voltage 

voutd) 

2.4 

2.4 



V 

V 

54C, Vcc = 4.5V, lo = -360juA 
74C, Vcc = 4.75V, iQ = -360fiA 

Logical "0" Output Voltage 

Vout(o) 



0.4 

0.4 

V 

V 

54C, Vcc = 4.5V, lo =*360iUA 
74C, Vcc = 4.75V, Iq = 360/LiA 

OUTPUT DRIVE 







Output Source Current 

ISource 

1.75 



mA 

Vcc = 5.0V, V|N( 0 ) = 0V 

TA = 25°C,Vout = 0V 

Output Source Current 

ISource 

8.0 



mA 

Vcc= 10V,V|N(0) = 0V 

TA = 25“C.Vout=0V 

Output Sink Current 

•sink 

1.75 



mA 

Vcc = 5.0V, V|Nd) = 5.0V 

TA = 25°C,Vout = Vcc 

Output Sink Current 

•sink 

8.0 

n 

.yu 

U 

1 

1 


mA 

Vcc= 10V,V|N(1) = 10V 

TA = 25°C,Vout = Vcc 
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PROPAGATION OELAY (ns) 


Specifications 


ELECTRICAL CHARACTERISTICS 

Ta = 25°C, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

HD-54C00/HD 74C00 
HD-54C02/HD-74C02 
HD-54C04/HD-74C04 

Propagation Delay Time to Logical 

tpd 


50 

90 

ns 

VCC = 5.0V 

"1" or"0" 


30 

60 

ns 

Vcc= 10V 

Input Capacitance 

C|N 


12 


pF 

(Note 2) 

Power Dissipation Capacitance 

CPD 


12 


pF 

(Note 3) Per gate or inverter 

HD-54C10/HD-74C10 

Propagation Delay Time to Logical 

^pd 


60 

100 

ns 

< 

o 

o 

II 

cn 

o 

< 

"1" or"0" 


35 

70 

ns 

< 

o 

o 

II 

o 

< 

input Capacitance 

C|N 


7.0 


pF 

(Note 2) 

Power Dissipation Capacitance 

CPD 


18 


pF 

(Note 3) Per gate 

HD-54C20/HD-74C20 

Propagation Delay Time to Logical 

^pd 


70 

115 

ns 

VCC = 5.0V 

"T'or "0" 


40 

80 

ns 

vcc = 10V 

Input Capacitance 

C|N 


13 


pF 

(Note 2) 

Power Dissipation Capacitance 

CPD 


30 


pF 

(Note 3) Per gate 


NOTES: 1 . "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that 
the devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

2. Capacitance is guaranteed by periodic testing. 

3. CpQ determines the no load ac power consumption of any CMOS device. 


Typical Performance Characteristics 


Guaranteed Noise Margin 
Gate Transfer Characteristics Over Temperature vs Vqc 



Propagation Delay vs 
Ambient Temperature 
HD-54C00/HD-74C00 
HD-54C02/HD-74C02 
HD-54C04/HD-74C04 


Propagation Delay vs 
Ambient Temperature 
HD-54C00/HD-74C00 
HD-54C02/HD-74C02 
HD-54C04/HD-74C04 


Propgation Delay Time vs 
Load Capacitance 
HD-54COO/HD-74COO 
HD-54C02/HD-74C02 
HD-54C04/HD-74C04 


I 






-50 -25 0 25 50 75 100 125 



AMBIENT TEMPERATURE (°C) 


-4 


-50 -25 0 25 50 75 100 125 

AMBIENT TEMPERATURE (°C) 


CL - LOAD CAPACITANCE (pF) 



























Typical Performance Characteristics (continued) 


Propagation Delay Time vs Propagation Delay Time vs 

Load Capacitance Load Capacitance 

H D-54C10/H D-74C10 H D-54C20/H D-74C20 



0 50 100 150 0 50 100 150 

Cl - LOAD CAPACITANCE (pF) Cl - LOAD CAPACITANCE (pF) 


Waveforms and AC Test Circuits 


CMOS to CMOS 







HD-54C08/HD-74C08 

Quad 2-Input AND Gate 

HD-54C86/HD-74C86 

Quad 2-Input EXCLUSIVE-OR Gate 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 

Voltage at Any Pin -0.3V to Vqc +0.3V 

Operating Temperature Range HD-54C08, HD-54C86 -55°C to +125°C 

HD-74C08, HD-74C86 -40OC to +850C 

Storage Temperature Range -65°C to+150°C 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range, unless otherwise noted. 

Ta = 25°C, Cl = 50pF, Input Rise and Fall Times'= 20ns unless otherwise specified. 


Package Dissipation 
Operating Vqc Range 
Absolute Maximum Vqc 
L ead Temperature 
(Soldering, 10 Sec.) 


500mW 
3.0V to 15.0V 
16.0V 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CMOS TO CMOS 

Logical "1" Input Voltage 

V|N{1) 

3.5 

8.0 



V 

V 

Logical “0” Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Logical “1" Output Voltage 

VOutd) 

4.5 

9.0 



V 

V 

Logical “0” Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Logical "1" Input Current 

l|N(l) 


0.005 

1.0 

jUA 

Logical "0" Input Current 

l|N(0) 

-1.0 

-0.005 


ma 

Supply Current 

icc 


0.01 

15 

juA 

CMOS/LPTTL INTERFACE 

Logical "1" Input Voltage 

V|N(1) 

Vcc 

-1.5 



V 

V 

Logical "0" Input Voltage 

V|N<0) 



0.8 

0.8 

V 

V 

Logical "1" Output Voltage 

VOutd) 

2.4 

2.4 



V 

V 

Logical "0" Output Voltage 

Vout(O) 



0.4 

0.4 

V 

V 

OUTPUT DRIVE 

Output Source Current 
(P-Channel) 

'Source 

-1.75 

-3.3 


mA 

Output Source Current 
(P-Channel) 

'Source 

-8.0 

-15 


mA 

Output Sink Current 
(N-Channel) 

'Sink 

1.75 

3.6 


mA 

Output Sink Current 
(N-Channel) 

'Sink 

8.0 

16 


mA 

HD-54C08/HD-74C08 

Propagation Delay Time to 

Logical "1" or "0" 

^pd 


80 

40 

140 

70 

ns 

ns 

Input Capacitance 

CiN 


5.0 


pF 

Power Dissipation Capacitance 

Cpd 


14 


pF 

HD-54C86/HD-74C86 

Propagation Del^y Time to 

Logical "1” or "b" 

tpd 


110 

50 

185 

90 

ns 

ns 

Input Capacitance 

C|N 


5.0 


pF 

Power Dissipation Capacitance 

Cpd 


20 


pF 


CONDITIONS 

VcC = 50V 
Vcc= 10V 

Vcc = 5.0V 
vcc = iov 

vcc = 5.ov, io = -ioma 
Vcc= 10 VJo = - 10 iuA 

VcC = 50V,Io=+10mA 

Vcc= 10 V,Io = +10mA 


jUA Vcc= 15V, V|N = 15V 
MA Vcc= 15V,V|N = 0V 


54C, Vcc = 4.5V 
74C, Vcc = 4.75V 

54C, Vcc = 4.5V 
74C, Vcc = 4.75V 

54C, Vcc = 4.5V, Io = -360mA 
74C, Vcc = 4.75V, lo = -360/uA 

54C, Vcc = 4.5V, lo-+360iLtA 
74C, Vcc = 4.75V, lo = 360iuA 


- - 
Ta = 250C 

Vcc = 10V, 

Ta = 250 c 

Vcc = 5.0V 

Ta = 250 c 

Vcc = 10V, 
Ta = 250c 


NOTES: 1 . "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be 

guaranteed. Except for "Operating Range" they are not meant to imply that the devices should be 
operated at these limits. The table of "Electrical Characteristics" provides conditions for actual 
device operation. 

2. Capacitance is guaranteed by periodeic testing. 

3. Cpp determines the no load AC power consumption of any CMOS device. 
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Advanced Information 

HD-54C14/HD-74C14 

Hex Schmitt Trigger 


Features 

Description 

• WIDESUPPLY VOLTAGE RANGE 3.0V TO 15.0V 

• LOW POWER T^L COMPATIBLE DRIVE2Lt2l 

LOADS 

The HD-54C14/HD-74C14 Hex Schmitt Trigger is a mono¬ 
lithic complementary MOS (CMOS) integrated circuit con¬ 
structed with N and P-channel enhancement transistors. 

Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

See package outline Code ID and Code 9V. 


1 Connection Diagrams I 



rl^ rl^ 


1A 1Y 2A 2Y 3A 3Y GND 

TOP VIEW 

HD-54C14/HD-74C14 HEX SCHMITT TRIGGER 
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HD-54C30/HD-74C30 

8-lnput NAND Gate 



HARRIS 
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I Features 

Description 

m WIDE SUPPLY VOLTAGE RANGE 

3.0V TO 15V 


• GURANTEED NOISE MARGIN 

1.0 V 


• HIGH NOISE IMMUNITY 

• LOW POWER 

• TTL COMPATIBILITY 

0.45 Vqq TYP. 

FAN OUT OF 2 

DRIVING 74L 

The logic gate employs complementary MOS (CMOS) to achieve 
wide power supply operating range, low power consumption and 
high noise immunity. Function and pin out compatibility with 
series 54/74 devices minimizes design time for those designers 
familiar with the standard 54/74 logic family. 

Package 

See CMOS Packaging Section 5 for complete Package Infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

All inputs are protected from damage due to static discharge by 
diode clamps to Vqq and GND. 





Connection Diagrams 


Vcc 



Logic Diagrams 
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OUTPUT 


3 -10 
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Specifications 


ABSOLUTE MAXIMUM RATING 

Voltage at any Pin -0.3V to Vqq+0.3C 

Operating Temperature Range HD-54C30 -55°C to+125°C 

HD-74C30 -40°Cto+85°C 

Storage Temperature Range -65°C to +150°C 


Package Dissipation 

Operating Vqq Range 

Absolute Maximum Vqq 

Lead Temperature (Soldering, 10 Sec.) 


BOOmW 
4.5V to 15V 
16V 
300^0 


ELECTRICAL CHARACTISTICS Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOSTO CMOS 

Logical ''1" Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

Vcc = 5.0V 

Vcc=10V 

Logical "0" Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 

Vcc=10V 

Logical “V Output Voltage 

VOut(l) 

4.5 

9.0 



V 

V 

Vqq = 5.0V, lo = -10iuA 

Vqq = 10V, Ig = -lOjuA 

Logical “0" Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vqq = 5.0V, lo=+10iLxA 

Vqq= 10V, lo = +10/xA 

Logical “V Input Current 

l|N(1) 


0.005 

1.0 

juA 

Vcc = 15V,V|n = 15V 

Logical ''0" Input Current 

l|N(0) 

-1.0 

-0.005 


jiiA 

VcC=15V,V|n = 0V 

Supply Current 

icc 


0.01 

15 

ilk 

Vcc = 15V 

CMOS/LPTTL INTERFACE 

Logical "1" Input Voltage 

V|N(1) 

Vcc- 

1.5 



V 

V 

54C, Vqq = 4.5V 

74C, Vqq = 4.75V 

Logical "0" Input Voltage 

V|N(0) 



0.8 

0.8 

V 

V 

54C, Vqq = 4.5V 

74C, Vqq = 4.75V 

Logical “V Output Voltage 

VOut(l) 

2.4 

2.4 



V 

V 

54C, Vqq = 4.5V, lo = -360juA 
74C,Vqq = 4.75V, iQ = -360iuA 

Logical ''0" Output Voltage 

VOut(O) 



0.4 

0.4 

V 

V 

54C, Vqq = 4.5V, iQ = 360 axA 
74C,Vqq = 4.75V, Iq = 360iuA 

OUTPUT DRIVE 

Output Source Current 
(P-Channel) 

^Source 

-1.75 

-3.3 


mA 

Vcc = 5.0V,Vout = 0V 

Ta = 25°C 

Output Source Current 
(P-Channel) 

^Source 

-8.0 

-15 


mA 

Vcc=10V,Vout=0V 

Ta = 25°c 

Output Sink Current 
(N-CHannel) 

'Sink 

1.75 

3.6 


mA 

Vcc = 5.0V,Vout = VcC 

Ta = 25°c 

Output Sink Current 
(N-Channel) 

'Sink 

8.0 

16 


mA 

vcc = iov,vout = vcc 

Ta = 250C 









Specifications 


ELECTRICAL CHARACTISTICS 

= 25°C, Cl = 50pF, Unless Otherwise Specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

Propagation Delay Time to 

tpd 


125 

180 

ns 

Vcc = 5.0V 

Logical “V or “0” 


55 

90 

ns 

Vcc=10V 

Input Capacitance 

ClN 


4.0 


pF 

(Note 2) 

Power Dissipation Capacitance 

Cpd 


26 


PF 

(Note 3) Per Gate 


NOTES: 1. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. 

Except for "Operating Temperature Range" they are not meant to imply that the devices should be operated 
at these limits. The table of "Electrical Characteristics" provides conditions for actual operation. 

2. Capacitance is guaranteed by periodic testing. 

3. CpD determines the no load AC power consumption of any CMOS device. 


Typical Characteristics 


> 100 

< 


Switching Time Waveforms 


AC Test Circuit 


Vcc 

V|N 


Vcc 

VOUT 

OV 



NOTE: Delays measured with Input tf, tr = 20ns. 
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Advanced Information 



hiAJRIRIS 

SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORAT ION 


HD-54C32/HD-74C32 

Quad 2-Input OR Gate 


Description 

Features 

• WIDESUPPLY VOLTAGE RANGE 3.0V TO 15.0V 

• GUARANTEED NOISE MARGIN 1.0V 

• HIGH NOISE IMMUNITY 0.45VccTYP. 

• LOW POWER lOnWTYP. 

• LOW POWER T^L COMPATIBLE DRIVE2Lt2l 

LOADS 

Employing complementary MOS (CMOS) transistor to achieve 
low power and high noise margin, these gates provide the 
basic functions used in the implementation of digital Inte¬ 
grated circuit systems. The N and P-channel enhancement 
mode transistors provide a symmetrical circuit with output 
swings essentially equal to the supply voltage. This results In 
high noise Immunity over a wide supply voltage range. No DC 
power other than that caused by leakage current is consumed 
during static conditions. All inputs are protected against static 
discharge damage. 

Package 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

See package outline Code 1U and Code 9V. 

1 Connection Diagrams | 

Vcc 

|l4 jl3 jl2 

Ill ho Is Is 



ri 2 ] 3] T] ^1 r| T 

GND 


HD-54C30/HD-74C30 

HD-54C32/HD-74C32 
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HD-54C42/HD-74C42 

BCD to Decimal Decoder 


Features 


Package 


SUPPLY VOLTAGE RANGE 3V TO 15V 




LOW POWER TTL 
COMPATIBLE 

HIGH NOISE IMMUNITY 

LOW POWER 

MEDIUMSPEED 

OPERATION 


DRIVE 2 LPTTL LOADS 
0.45V Vcc (TYP.) 

50nW (TYP.) 

10MHz (TYP.) 

WITH 10V Vcc 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Description 


Functional Diagram 


The HD-54C42/HD-74C42 one-of-ten decoder is a monolithic 
complementary MOS (CMOS) integrated circuit constructed 
with N and P-channel enhancement transistors. This decoder 
produces a logical “0" at the output corresponding to a four 
bit binary input from zero to nine and a logical '^1" at the 
other outputs. For binary inputs from ten to fifteen all 
outputs are logical “1”. 


Dual-in-Line Package 

OUTPUTS 


Truth Table 
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Schematic Diagram 



INPUT 

TERMINAL 



TO INTERNAL 
CIRCUIT 


INPUT PROTECTION FOR ALL INPUTS 
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ABSOLUTE MAXIMUM RATINGS 



Voltage at Any Pin (Note 1) -0.3V to Vqc +0.3V 

Storage Temperature 

-65°C to +150OC 

Operating Temperature HD-54C42 -55°C to +125°C 

Package Dissipation 

BOOmW 

HD-74C42 -40°Cto+85OC 

Operating Vqc Range 

3.0V to 15.0V 

Maximum Vqc Voltage 16.0V 

Lead Temperature (Soldering, 10 Seconds) 

300^0 


Specifications 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range unless otherwise specified. 

Ta = 25°C, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 

Logical "1" Input Voltage 

VlN(1) 

3.5 

8 



V 

V 

Vqc = 5.0V 

Vcc= 10.0V 

Logical "0" Input Voltage 

V|N(0) 



1.5 

2 

V 

V 

Vqc = 5.0V 

Vcc= 10.0V 

Logical Output Voltage 

VOutd) 

4.5 

9.0 



V 

V 

Vqc = 5.0V, lo = -10^A 

Vcc= 10.0V, lo = -10juA 

Logical "0" Output Voltage 

VOut(O) 



0.5 

1 

V 

V 

Vqc = 5.0V, lo=+10iuA 

Vcc= 10.0V, lo =+10juA 

Logical "1" Input Current 

l|N(1) 



1 

lx^ 

Vcc= 15.0V, V|N = 15V 

Logical "0" Input Current 

l|N(0) 

-1 




Vcc= 15.0V, V||\i = 0V 

Supply Current 

'cc 


0.05 

300 

ma 

Vcc= 15.0V 

Input Capacitance 

C|N 


5 


PF 

Any Input 

Propagation Delay Time to a 

Logical "0" or Logical “V 



200 

90 

300 

140 

ns 

ns 

Vqc = 5.0V 

Vcc= 10.0V 

CMOS TO LOW POWER 
INTERFACE 

Logical “V Input Voltage 

ViN(l) 

vcc 

-1.5 



V 

54C, Vqc = 4.5V 

74C, Vqc = 4.75V 

Logical "0" Input Voltage 

V|N(0) 



0.8 

V 

54C, Vqc = 4.5V 

74C, Vqc = 4.75V 

Logical “V’ Output Voltage 

VOut(l) 

2.4 



V 

54C, Vqc = 4.5V, lo=-360/lA 

74C, Vqc = 4.75V, lo =-360 mA 

Logical '"0" Output Voltage 

VOutiO) 



0.4 

V 

54C, Vqc = 4.5V, Iq = 360MA 

74C, Vqc = 4.75V, Io = 360mA 

Propagation Delay Time to a 

Logical "0" or Logical "V 



250 

400 

ns 

Vqc = 5.0V 


NOTE: 1. This device should not be connected to circuits with the power on because high transient 

voltages may cause permanent damage. 
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HD-54C48/HD-74C48 

BCD to 7 Segment Decoder 



h-LATRRIS 

SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORATION 


Features 


% WIDE SUPPLY VOLTAGE RANGE 

# GUARANTEED NOISE MARGIN 

• HIGH NOISE IMMUNITY 


Package 


3.0V TO 15.0V 
1.0V 

0.45 Vcc TYP. 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


Description 


Connection Diagram 


The HD-54C48/HD-74C48 BCD to 7 segment decoder Is 
a monolithic complementary MOS (CMOS) integrated circuit 
constructed with N and P-channel enhancement transistors. 
Seven NAND gates and one driver are connected in pairs to 
make binary-coded decimal (BCD) data and its complement 
available to the seven decoding AND-OR-INVERT gates. 
The remaining NAND gate and three input buffers provide 
test blanking input/ripple-blanking output, and ripple-blank¬ 
ing inputs. 


Segment Identification 



NUMERICAL DESIGNATIONS 
AND RESULTANT DISPLAYS 


1 1 

1 

1 

1 

11 

L 

1 

1 

IJ 

1 

l_ 

J 

J 

_l 

l_l 

1 


0 1 2 3 4 5 6 7 


1 1 
fl 

1 1 
■| 


_l 

IJ 

l_ 

1 

D 

8 

9 

10 

11 

12 

13 

14 

15 


DUAL-IN-LINE PACKAGE 
OUTPUTS 

- 



INPUT 


TOP VIEW 

MM54C48/MM74C48 
BCD TO SEVEN SEGMENT DECODER 
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Specifications 


1 ABSOLUTE MAXIMUM RATING 




Voltage at any pin 


-0.3V to Vqq+0.3V 

Package Dissipation 

BOOmW 

Operating Temperature Range 

HD-54C48 

-55°C to+1 250 c 

Operating VQQpange 

3.0 V to 15V 


HD-74C48 

-40°C to +850C 

Absolute Maximum Vqq 

16V 

Storage Temperature Range 


-65“Cto+150°C 

Lead Temperature (Soldering, 10 Sec.) 

300°C 


ELECTRICAL CH ARACTISTICS Min/Max Limits apply across temperature range, unless otherwise specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 







Logical “V’ Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

Vcc = 5.0V 

Vcc=10V 

Logical "0" Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 

Vcc=10V 

Logical ''1" Output Voltage 

VOutd) 

4.5 



V 

Vcc = 5.0V, Io = -10mA 

(RB Output Only) 

9.0 



V 

Vcc = 10V,Io=-10mA 

Logical "'0" Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vcc = 5.0V, Io = +10mA 

Vcc= 10 V,Io=+10mA 

Logical “V Input Current 

'IN(I) 


0.005 

1.0 

ma 

Vcc=15V,V||\i = 15V 

Logical ''0” Input Current 

>IN(0) 

-1.0 

-0.005 


ma 

Vcc = 15V,V||\| = 0V 

Supply Current 

icc 


0.05 

300 

jUA 

Vcc = 15V 

CMOS/LPTTL INTERFACE 







Logical “V Input Voltage 

V|N(1) 

vcc- 

1.5 



V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical “0" Input Voltage 

V|N(0) 



0.8 

0.8 

V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "1" Output Voltage 1 

VOutd) 

2.4 



V 

54C, Vcc = 4.5V, lo = -50fiA 

(RB Output Only) 

2.4 



V 

74C, Vcc = 4.75V, 'O =-50 mA 

Logical "0" Output Voltage 

VOut(O) 



0.4 

0.4 

V 

V 

54C, Vcc = 4.5V, lo = 360/nA 
74C, Vcc = 4.75V, Io=360mA 

OUTPUT DRIVE 







Output Source Current 
(P-Channel) (RB Output Only) 

1 Source 



-0.80 

mA 

Vcc = 4.75V, Vout= 0.4V 

Output Sink Current 
(N-Channel) 

'Sink 

1.75 

3.6 


mA 

Vcc = 5.0V, Vout= Vcc 

Ta = 25'>C 

Output Sink Current 

ISink 

8.0 

16 


mA 

Vcc = 10V,Vout = Vcc 

(N-Channel) 


ta = 250 c 



20 

50 


mA 

Vcc = 5.0V, Vout = 3.4 

Output Source Current 



65 


mA 

Vcc = 5.0V, Vout = 3.0 

(NPN Bipolar) 


20 

50 


mA 

VCC= 10V,Vout=8.4 

i 

1 


65 


mA 

Vcc = 10V,Vout = 8.0 


NOTES: 1. "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. 

Except for "Operating Temperature Range” they are not meant to imply that the devices should be operated 
at these limits. The table of "Electrical Characteristics” provides conditions for actual device operation. 

2. Capacitance is guaranteed by periodic testing. 

3. CpQ determines the no load AC power consumption of any CMOS device. 
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Specifications 


ELECTRICAL CHARACTISTICS 

T/^ = 25°C, Cl = 50pF, Unless Otherwise Specified. 


PARAMETER 

MIN. 

TYP. 

MAX, 

UNITS 

CONDITIONS 

Propagation Delay to a “V or "'0" on Segment 

450 

1500 


ns 

Vcc = 5.0V 

Outputs from Data Inputs 

160 

500 


ns 

vcc = iov 

Propagation Delay to a '"0" on Segment 

500 

1600 


ns 

Vcc = 5.0V 

Outputs from RB Input 

180 

550 


ns 

> 

o 

II 

CJ> 

o 

> 

Propagation Delay to a "'O'' on Segment 

350 

1200 


ns 

Vcc = 5.0V 

Outputs from Blanking Input 

140 

450 


ns 

Vcc=10V 

Propagation Delay to a "1” on Segment 

450 

1500 


ns 

Vcc = 5.0V 

Outputs from Lamp Test 

160 

500 


ns 

Vcc = 10V 

Propagation Delay to a '‘V on RB 

600 

2000 


ns 

Vcc = 5.0V 

Output from RB Input 

250 

800 


ns 

Vcc = 10V 

Propagation Delay to a''0” on RB 

140 

450 


ns 

Vcc = 5.0V 

Output from RB Input 

50 

150 


ns 

Vcc= 10V 






h-LARRIS 

SEMICONDUCTOR 


HD-54C73/HD-74C73 Dual J-K Flip-Flops with Clear 
HD-54C76/HD-74C76 Dual J-K Flip-Flops with Clear and Preset 
HD-54C107/HD-74C107^ffa/J-/f f//>-f/o/?s with Clear 


Features 


• SUPPLY VOLTAGE RANGE 

• LOW POWER TTL COMPATIBLE 

• HIGH NOISE IMMUNITY 

• LOW POWER 

• MEDIUM SPEED OPERATION 


Truth Table 


3.0 V TO 15.0 V 

DRIVE 2 LPTTL 
LOADS 

0.45VccTYP. 
50nW TYP. 

10MHz TYP. 

WITH 10V SUPPLY 



1 

0 

1 

1 



Description 


These dual J-K flip-flops are monolithic complementary MOS 
(CMOS) integrated circuits constructed with N and P-channel 
enhancement transistors. Each flip-flop has independent J, K, 
clock and clear inputs and Q and Q outputs. The HD-54C76/ 
HD-74C76 flip-flops also include preset inputs and are 
supplied in 16 pin packages. These flip-flops are edge 
sensitive to the clock input and change state on the negative 
going transition of the clock pulses. Clear or preset is 
independent of the clock and is accomplished by a low level 
on the respective input. 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package Code 1U and 9V. 


Logic Diagrams 



HD-54C73/HD-74C73 and HD-54C107/HD-74C107 



HD-54C76/HD-74C76 


Connection Diagrams 





HD-54C73/HD-74C73 


HD-54C107/HD-74C107 


HD-54C76/HD-74C76 





















Specifications 


ABSOLUTE MAXIMUM RATINGS 

Voltage at Any Pin (Note 1) 

-0.3V to Vcc + 0.3V 

Maximum Vqq Voltage 

16.0V 

Operating Temperature HD-54CXX 

-55°Cto+125'>C 

Package Dissipation 

BOOmW 

HD-74CXX 

-40'>C to +8500 

Lead Temperature (Soldering, 10 Sec.) 

SOO^C 

Storage Temperature 

-65°Cto+150OC 

Operating Vqq Range 

+3.0V to 15.0V 


ELECTRICAL CHARACTERISTICS 

I Ta = 25°C, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 


MAX. UNITS 


CONDITIONS 


CMOS TO CMOS 







Logical "1" Input Voltage 

V|N(1) 

3.5 

8 



V 

V 

Vcc = 5.0V 

Vcc = 10.0V 

Logical "0” Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 

Vcc= lO.OV 

Logical "V Output Voltage 

VOut(l) 

4.5 

9.0 



V 

V 

Vcc = 5. OV, lo = -10jUA 

VCC = 5.0V, lo = -10MA 

Logical "0" Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vcc == 5^0V, Iq = +10iUA 

Vcc= 10.0V,lo = +10iuA 

Logical "1” Input Current 

l|N(1) 



1.0 

MA 

Vcc = 15.0V 

Logical "0” Input Current 

l|N(0) 

-1.0 



ma 

Vcc = 15.0V 

Supply Current 

icc 


0.050 

60 

ilk 

Vcc = 15.0V 

input Capacitance 

C|N 


5 


pF 

Any input 

Propagation Delay Time to a 

Logical "0” tpdO oi' Logical "I” 
tpdl from Clock to Q or Q 



180 

70 

300 

no 

ns 

ns 

Vcc = 5.0V 

Vcc= 10.0V 

Propagation Delay Time to a 



200 

300 

ns 

Vcc = 5.0V 

Logical "0" from Preset or Clear 



80 

130 

ns 

Vcc= 10.0V 

Propagation Delay Time to a 



200 

300 

ns 

Vcc = 5.0V 

Logical "V'from Preset or Clear 



80 

130 

ns 

Vcc = 10V 

Time Prior to Clock Pulse that 



110 

175 

ns 

Vcc = 5.0V 

Data must be Present 

fsetup 


45 

70 

ns 

Vcc = 10V 

Time after Clock Pulse that 



-40 

0 

ns 

Vcc = 5.0V 

J and K must be Held 



-20 

0 

ns 

Vcc= lOV 

Minimum Clock Pulse Width 

fwL^tWH 


120 

190 

ns 

Vcc = 5.0V 



50 

80 

ns 

Vcc = 10V 

Minimum Preset and Clear 

Pulse Width 



90 

40 

130 

60 

ns 

ns 

Vcc = 5.0V 

Vcc = lOV 

Maximum Toggle Frequency 


2.5 

7.0 

4.0 

11.0 


MHz 

MHz 

Vcc = 5.0V 

Vcc " 10 V 

Clock Pulse Rise and Fall Time 




15 

5 

ils 

Ais 

Vcc = 5.0V 

Vcc = 10V 


LOW POWER TTL TO 
CMOS INTERFACE 

Logical "1” Input Voltage 
Logical "0” Input Voltage 
Logical "1" Output Voltage 

Logical ''0" Output Voltage 

Propagation Delay Time to a 
Logical "0" tpdg or Logical "1" 
from Clock 


54C,Vcc = 4.5V 
74C,Vcc = 4.75V 

54C, Vcc = 4.5V 
74C,Vcc = 4.75V 

54C, Vcc = 4.5V, lo=-360iuA 
74 C,Vcc = 4.75V, iQ =-360/uA 

54C, Vcc = 4.5V, lo = 360ArA 
74C, Vcc = 4.75V, lo = 360iUA 


Vcc = 5.0V 


NOTE: 1. This device should not be connected to circuits with the power on because high transient 

voltages may cause permanent damage. 




3-20 


Typical Applications 


RippI 

COUNTER ^ 

e Binary Counters 


ENABLE J y 1 

j-| 


-Q i-. 

< J 

J 

i 74C Compatibility 

— Q CLK K -J 

Q CLK K —J 

Q CLK K — 


Waveforms 


Shift Registers 


J Q ' J 

K CLK Q ..— K CLK 


74CXX 

IN OUT 


Noise Margin 


AC Test Circuit 


Guaranteed Noise Margin as 
a Function of Vqq 

GUARANTEED OUTPUT "1” LEVEL J 135 
VouT (1)@ INPUTS = V,n(0)^^^ 


- 3 05 >^UARANTEED OUTPUT "0” LEVEL 
g VouT (0)@ INPUTS = V,n(1) 

V,n(0)^ \ __ 


J CLEAR Q 
CLOCK 
K PRESET Q 


4.50V 


15V 














HARRIS 

SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


HD-54C74/HD-74C74 

Dual D Flip-Flop 






















Specifications 


ABSOLUTE MAXIMUM RATINGS 

Voltage at Any Pin (Note 1) -0.3V to Vqq + 0.3V 

Maximum Vqq Voltage 

16.0V 

Operating Temperature HD-54C74 -55°C to+125°C 

Package Dissipation 

BOOmW 

HD-74C74 -40°Cto+85OC 

Lead Temperature (Soldering, 10 Sec.) 

300^0 

Storage Temperature -65°C to+150°C 

Operating V^C Range 

+3.0V to+15.0V 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range unless 
Ta = 25°C, CL = 50pF, Input Rise and Fall Times = 


otherwise specified. 

20 ns unless otherwise specified. 


PARAMETER 
CMOS TO CMOS 

Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 

Logical "O” Output Voltage 

Logical "1” Input Current 

Logical "0” Input Current 

Supply Current 

Input Capacitance 

Propagation Delay Time to a 
Logical "0” tp^g orJ.ogical ''1'' 
from Clock to Q or Q 

Propagation Delay Time to a 
Logical ''O'' from Preset or Clear 

Propagation Delay Time to a 
Logical "1" from Preset or Clear 

Time Prior to Clock Pulse that 
Data must be Present 

Time After Clock Pulse that 
Data must be Held 

Minimum Clock Pulse Width 

Minimum Preset and Clear 
Pulse Width 

Maximum Clock Rise and 
Fall Time 

Maximum Clock Frequency 


LOW POWER TTL/CMOS 
INTERFACE 

Logical "1" Input Voltage 
Logical "0" Input Voltage 
Logical "1" Output Voltage 

Logical "0" Output Voltage 

Propagation Delay Time to a 
Logical "0" tpgg or Logical "1" 
from Clock 


SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 


3.5 



V 

V|N(1) 

8.0 



V 




1.5 

V 

V|N(0) 



2.0 

V 

VOut(l) 

4.5 



V 

9.0 



V 

VOut(O) 



0.5 

V 



1.0 

V 

l|N(l) 



1.0 

MA 

l|N(0) 

-1.0 



ma 

icc 


0.05 

60 

ma 

C|N 

1 

5.0 


PF 


V|N(1) 

V|N(0) 

VOutd) 2.4 


0.8 V 

V 


CONDITIONS 

VCC = 5.0V 
Vcc= lO.OV 

VCC = 5.0V 
Vcc= lO.OV 

VCC = 5.0V, Iq =-10aA 
Vcc= lO.OV, iQ =- 10 AiA 

Vcc = 5.0VJO"+10mA 
Vcc = 10-0V, Iq = +10mA 

Vcc= 15.0V 

Vcc = 15.0V 

Vcc= 15.0V 

Any input 

Vcc = 5.0V 
Vcc= 10.0V 

Vcc = 5.0V 
Vcc= lO.OV 

Vcc = 5.0V 
Vcc= lO.OV 

Vcc = 5.0V 
Vcc = 10.0V 

Vcc "5.0V 
Vcc " 10.0V 

Vcc = 5.0V 
Vcc " lO.OV 

Vcc "5.0V 
Vcc= 10.0V 

Vcc " 5 . 0 V 
Vcc= 10.0V 

Vcc "5.0V 
Vcc = 10.0V 


54C, Vcc = 4.5V 
74C, Vcc = 4.75V 

54C, Vcc = 4.75V 
74C, Vcc = 4.75V 

54C, Vcc = 4.5V, Id =-360mA 
74C, Vcc = 4.75V, Id = -360mA 

54C, Vcc = 4.50V, Id = 360mA 
74C, Vcc = 4.75V, Id = 360mA 


Vcc = 5.0V, Cl = 50pF,Ta = 25^0 




Typical Applications 



















K-LAJRFRIS 

SEMICONDUCTOR 



HD-54C83/HD-74C83 

4-Bit Binary Full Adder 


Features 


Package 


• WIDE SUPPLY VOLTAGE RANGE 

• GUARANTEED NOISE MARGIN 

• HIGH NOISE IMMUNITY 

• LOW POWER T^L COMPATIBLE 


3.0V TO 15.0V 
1.0V 

0.45 Vcc TYP. 

DRIVE 2Lt2l 
LOADS 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Description 


Connection Diagram 


The HD-54C83/HD-74C83 4-bit binary full adder is a mono¬ 
lithic complementary MOS (CMOS) integrated circuit con¬ 
structed with N and P-channel enhancement transistors. 
This full adder performs the addition of two 4-bit binary 
numbers. The sum (E) outputs are provided for each bit 
and the resultant carry (C4) Is obtained from the fourth bit. 
The adders are designed so that logic levels of the input and 
output, including the carry, are in their true form. Thus the 
end-around carry is accomplished without the need for level 
inversion. 


Truth Table 


B4 24 C4 CO GNO 81 A1 Zl 
I 16 115 114 |l3 |l2 111 110 lo 



Logic Diagram 


H = High Level 


WHEN 

co=l^^^en 

C2=L 

WHEN 

co = h^--^en 

C2 = H 

iWii/ 

C 2 / 

V 

Zl/ C2/ 

/T 3 /E 4 

/X 4 

/E 3 

/c 

L L 

L 

H 

L L 

H L 

L 

L 

H L 

H L 

L 

L 

H L 

L H 

L 

H 

H L 

L H 

L 

H 

H L 

H H 

L 

L 

L H 

H H 

L 

L 

L H 

L L 

H 

H 

L H 

L H 

L 

H 

H L 

H H 

L 

L 

L H 

H H 

L 

L 

L H 

L L 

H 

H 

L H 

L L 

H 

H 

L H 

H L 

H 

L 

H H 

H L 

H 

L 

H H 

H H 

H 

_1J 

H H 


L = Low Level 


MOTE: Input conditions at A3, A2, B2 and CO are used to deter 
mine outputs L 1 and Z 2 and the value of the internal 
carry C2. The values at C2, A3, B3, A4 and B4 are then 
used to determine outputs E 3, Z 4 and C4. 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 

Voltage at any Pin 

Operating Temperature Range HD-54C83 

HD-74C83 

Storage Temperature Range 


-0.3V to VCC+0.3V 
-550Cto+1250C 
-40OCto +850C 
-65OCto+150OC 


Package Dissipation 

Operating Vqc Range 

Absolute Maximum Vqq 

Lead Temperature (Soldering, 10 Sec.) 


500mW 
3Vto 15V 
16V 
300^0 


ELECTRICAL CHARACTERISTICS 

Min/Max Limits apply across temperature range, unless otherwise specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 







Logical ‘‘V Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

Vcc = 5.0V 

Vcc= 10V 

Logical "'0” Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 

VCC=10V 

Logical Output Voltage 

VOutd) 

4.5 

9.0 



V 

V 

Vcc = 5.0V,Io=-10mA 

VCC=10V, lo=-10juA 

Logical '"0” Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vcc = 5.0V, Io=+10mA 

Vcc= 10 V,Io=+10mA 

Logical “V Input Current 

l|N (1) 


0.005 

1.0 

juA 

Vcc= 15V,V||\1 = 15V 

Logical ''0" Input Current 

l|N (0) 

-1.0 

-0.005 


ma 

Vcc = 15V, ViN = ov 

Supply Current 

•cc 


0.05 

300 

juA 

Vcc=15V 

CMOS/LPTTL INTERFACE 







Logical “V Input Voltage 

V||\l (1) 

vcc- 

1.5 



V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical “0" Input Voltage 

V|N (0) 



0.8 

0.8 

V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical “V Output Voltage 

VOutd) 

2.4 

2.4 



V 

V 

54C, Vcc = 4.5V, iQ =-360juA 
74C, Vcc = 4.75V, lo = -360iuA 

Logical “0” Output Voltage 

VOut(O) 



0.4 

0.4 

V 

V 

54C, Vcc = 4.5V, lo = 360iLtA 
74C, Vcc = 4.75V, lo = 360/iA 

OUTPUT DRIVE 







Output Source Current 
(P-Channel) 

^Source 

-1.75 

-3.3 


mA 

Vcc = 5.0V, Vout = 0V 

Ta = 25°C 

Output Source Current 
(P-Channel) 

^Source 

-8.0 

-15 


mA 

vcc = iov,vout = ov 

Ta = 25“C 

Output Sink Current 
(N-Channel) 

^Sink 

1.75 

3.6 


mA 

Vcc = 5.0V, Vout = Vcc 

Ta = 25°C 

Output Sink Current 
(N-Channel) 

•sink 

8.0 

16 


mA 

vcc=iov,vout = vcc 

Ta = 25°c 


NOTES: 1. ''Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. 
Except for "Operating Temperature Range" they are not meant to imply that the devices should be 
operated at these limits. The table of "Electrical Characteristics" provides conditions for actual 
device operation. 

2. Capacitance is guaranteed by periodic testing. 

3. CpD determines the no load AC power consumption of any CMOS device. 




Specifications 


ELECTRICAL CHARACTERISTICS 

= 25°C, C|_ = 50pF, Unless Otherwise Specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

Propagation Delay from Cq to C 4 

tpdO or 
tpdl 


120 

50 

200 

80 

ns 

ns 

Vcc = 5.0V 
vcc = iov 

Propagation Delay from Sum 

tpdOor 


250 

450 

ns 

Vcc = 5.0V 

Inputs to C 4 

tpdl 


90 

150 

ns 

Vcc = 10V 

Propagation Dealyfrom Cq 

tpdO or 


350 

550 

ns 

Vcc = 5.0V 

to Sum Outputs 

tpdl 


125 

200 

ns 

Vcc=10V 

Propagation Delay from Sum 

tpdO or 


300 

550 

ns 

Vcc = 5.0V 

Inputs to Sum Outputs 

tpdl 


110 

180 

ns 

< 

0 

0 

II 

0 

< 

Input Capacitance 



5.0 


pF 

Any Input (Note 2) 

Power Dissipation Capacitance 

CPD 


120 


pF 

Per Package (Note 3) 


Switching Time Waveforms 



Inputs must be tied to 


appropriate logic level. 
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IHAIRRIS 

SEMICONDUCTOR 


HD-54C85/HD-74C85 

4-Bit Magnitude Comparator 



























Specifications 


ABSOLUTE MAXIMUM RATINGS 




Voltage at Any Pin 

-0.3V to Vcc + O.SV 

Package Dissipation 

500mW 

Operating Temperature Range HD-54C85 

-55°Cto+125°C 

Operating Vqc Range 

3.0V to 15.0V 

HD-74C85 

-40OC to +85°C 

Vcc 

16.0V 

Storage Temperature Range 

-65OCto+150“C 

Lead Temperature (Soldering, 10 Sec.) 

300°C 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range, unless otherwise noted. 

Ta = 25°C, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 



PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 


CMOS TO CMOS 

Logical "1" Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

Vcc = 5.0V 
vcc = lov 



Logical "0" Input Voltage 

V||\|(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 
vcc = lov 



Logical "1" Output Voltage 

voutd) 

4.5 

9.0 



V 

V 

Vcc = 5.0V, io = -ioma 

VCC= 10V, lo = -10/iA 


Logical “O” Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vcc = 5.0V, Io=+10mA 

Vcc = 10 V,lo=+ 10 iLiA 


Logical Input Current 

l|N(1) 


0.005 

1.0 

AiA 

Vcc = 15V, V|N = 15V 


Logical "0" Input Current 

l|N(0) 

-1.0 

-0.005 


/iA 

VCC = 15V, V|N = 0V 


Supply Current 

ICC 


0.05 

300 

HA 

Vcc = 15V 


D.C. 

CMOS/LPTTL INTERFACE 

Logical "1" Input Voltage 

V|N(1) 

Vcc 

-1.5 



V 

V 

54C, Vcc = 4.5V 
74C, Vcc = 4.75V 



Logical "0" Input Voltage 

V|N(0) 



0.8 

0.8 

V 

V 

54C, Vcc == 4.5V 
74C, Vcc = 4.75V 



Logical "1" Output Voltage 

VOutd) 

2.4 

2.4 



V 

V 

54C, Vcc = 4.5V, lo = -360/iA 
74C, Vcc = 4.75V, iQ = -360/iA 


Logical "0" Output Voltage 

VOut(O) 



0.4 

0.4 

V 

V 

54C, Vcc = 4.5V, lo = 360iuA 
74C, Vcc = 4.75V, Io = 360mA 


OUTPUT DRIVE 

Output Source Current 
(P-Channel) 

ISource 

-1.75 

-3.3 


mA 

Vcc = 5.0V, Vout = 
Ta = 25“c 

OV 


Output Source Current 
(P-Channel) 

ISource 

-8.0 

-15 


mA 

Vcc= 10V,Vout = 0V 

Ta = 25°C 


Output Sink Current 
(NChannel) 

•sink 

1.75 

3.6 


mA 

Vcc = 5.0V, Vout" 
Ta = 25“C 

Vcc 


Output Sink Current 
(N-Channel) 

'Sink 

8.0 

16 


mA 

VcC = 10V,Vout = Vcc 

Ta = 25°C 


Propagation Delay Time from any 

A or B Data Input to any Data 
Dutput 

tpdO 0^ 
fpdl 


250 

100 

600 

300 

ns 

ns 

Vcc = 5.0V 

Vcc = 10V 


A.C. 

Propagation Delay Time from any 
Cascade Input to any Output 

tpdOor 

^pdl 


200 

100 

500 

250 

ns 

ns 

Vcc = 5.0V 

Vcc - 10V 



Input Capacitance 

CjN 


5.0 


pF 

Any Input 


i 

power Dissipation Capacitance 

Cpd 


45 


pF 

(Note 3) per Package 



NOTES: 1 . "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be 
guaranteed. Except for "Operating Range" they are not meant to imply that the devices should 
be operated at these limits. The table of "Electrical Characteristics" provides conditions for 
actual device operation. 

2. Capacitance is guaranteed by periodic testing. 

3. Cp^ determines the no load AC power consumption of any CMOS device. 




























hiAJRRIS 

SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORATIC 


HD-54C89/HD-74C89 

64-Bit Three-State Random Access Read/Write Memory 



Features 


m WIDE SUPPLY VOLTAGE RANGE 

• GUARANTEED NOISE MARGIN 

• HIGH NOISE IMMUNITY 

• LOW POWER TTL COMPATIBILITY 

• INPUT ADDRESS REGISTER 

• LOW POWER CONSUMPTION 

• LOW POWER CONSUMPTION 

• FAST ACCESS TIME 

• THREE STATE OUTPUT 


3.0V TO 15.0V 
1.0V 

0.45VccTYP. 
FAN OUT OF 2 
DRIVING 74L 

lOOnW/PACKAGE 

TYP. 

lOOnW/PACKAGE 

TYP. 

130ns TYP. AT 
Vcc= 10.0V 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Circuit Diagram 


Description 


The HD-54C89/HD-74C89 is a 16 word by 4-bit random 
access read/write memory. Inputs to the memory consist of 
four address lines, four data input lines, a write enable line 
and a memory enable line. The four binary address inputs 
are decoded internally to select each of the 16 possible word 
locations. An internal address register, latches the address 
information on the positive to negative transition of the 
memory enable input. The four three state data output lines 
working in conjunction with the memory enable input 
provides for easy memory expansion. 

ADDRESS OPERATION: Address inputs must be stable 
tsA Pi'ioi' fo fhe positive to negative transition of memory 
enable. It is thus not necessary to hold address information 
stable for more than tn^ after the memory is enabled 
(positive to negative transition of memory enable.) 

WRITE OPERATION: Information present at the data 
inputs is written into the memory at the selected address by 
bringing write enable and memory enable low. 

READ OPERATION: The complement of the information 
which was written into the memory is nondestructively read 
out at the four outputs. This is accomplished by selecting 
the desired address and bringing memory enable low and 
write enable high. 

When the device is writing or disabled the output assumes 
a three state (Hl-Z) condition. 


Connection Diagram 


DATA DATA DATA DATA DATA DATA DATA DATA 
INPUT 1 OUTPUT 1 INPUT 2 OUTPUT 2 INPUT 3 OUTPUT 3 INPUT 4 OUTPUT 4 



ADDRESS INPUT A 1 
MEMORY ENABLE 2 


WRITE ENABLE 3 
DATA INPUT 1 4 


DATA OUTPUT 1 5 
DATA INPUT 2 6 


DATA OUTPUT 2 7 



15 ADDRESS INPUTS 
14 ADDRESS INPUT C 


13 ADDRESS INPUT D 
12 DATA INPUT 4 


11 DATA OUTPUT 4 
10 DATA INPUT 3 


9 DATA OUTPUT 3 























ABSOLUTE MAXIMUM RATINGS 




Voltage at Any Pin 

-0.3V to Vcc + 0.3V 

Package Dissipation 

BOOmW 

Operating Temperature Range HD-54C89 

-55°C to+125°C 

Operating Vqq Range 

3.0V to 15.0V 

HD-74C89 

-40°Cto +85°C 

Absolute Maximum Vcc 

16.0V 

Storage Temperature Range 

-650C to+15000 

Lead Temperature (Soldering, 10 Sec.) 

300^0 


Specifications 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 

Logical ''V' Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

Vcc = 5.0V 

Vcc= 10V 

Logical *'0" Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 

Vcc=10V 

Logical “V Output Voltage 

VOut(l) 

4.5 

9.0 



V 

V 

Vcc = 5.0V, Io = -10mA 

Vcc= 10V,Io = -10A£A 

Logical "'0" Output Voltage 

VOutlO^ 



0.5 

1.0 

V 

V 

Vcc = 5.0V, lo=+10jUA 
Vcc=10V,Io = +10mA 

Logical Input Current 

l|N(1) 


0.005 

1.0 

juA 

Vcc= 15V,V|n = 15V 

Logical ''0" Input Current 

>IN(0) 

-1.0 

-0.005 


ma 

Vcc=15V,V|n = 0V 

Output Current in High 

Impedance State 


-1.0 

0.005 

-0.005 

1.0 

juA 

juA 

Vcc=15V,Vo = 15V 

VcC = 15V,Vo = 0V 

Supply Current 

•cc 


0.05 

300 

juA 

Vcc= 15V 

CMOS/LPTTL INTERFACE 

Logical Input Voltage 

V|N(1) 

Vcc 

-1.5 



V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "O'' Input Voltage 

V|N(0) 



0.8 

0.8 

V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "1" Output Voltage 

VOut(l) 

2.4 

2.4 



V 

V 

54C, Vcc = 4.5V, lo = -360/iA 
74C, Vcc = 4.75V, lo = -360/iA 

Logical "0" output Voltage 

VOut(O) 



0.4 

0.4 

V 

V 

54C, Vcc = 4.5V, lo=+360iuA 
74C, Vcc = 4.75V, lo = +360iLiA 

OUTPUT DRIVE 

Output Source Current 
(P-Channel) 

^Source 

-1.75 

-3.3 


mA 

Vcc = 5.0V, Vout = OV 

Ta = 25°C 

Output Source Current 
(P'Channel) 

^Source 

-8.0 

-15 


mA 

vcc = iov,vout = ov 

Ta = 250C 

Output Sink Current 
(N-(ihannel) 

•sink 

1.75 

3.6 


mA 

Vcc = 5.0V, Vout = Vcc 

Ta = 2500 

Output Sink Current 
(N-(ihannel) 

•sink 

8.0 

16 

i 

mA 

Vcc=1OV,Vout=VC0 

Ta = 2500 
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Specifications (continued) 


Ta - 25°C, Cl = 50pF, I nput Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 


Propagation Del ay from 
Memory Enable 


Access Time from Address Input 
Address Input Setup Time 
Address Input Hold Time 
Memory Enable Pulse Width 

Memory Enable Pulse Width 

Write Enable Setup Time 
for a Read 

Write Enable Setup Time 
for a Write 

Write Enable Pulse Width 
Data Input Hold Time 

Data Input Setup 

Propagation Delay from a 
Logical "1" or Logical "'0” to 
the High Impeda nce State from 
Memory Enable 

Propagation Delay from a 
Logical “1" or Logical "0" to 
the High Imp edance State from 
Write Enable 

Input Capacity 

Output Capacity 

Power Dissipation Capacity 


CONDITIONS 






ns Vqc^S.OV 

ns Vcc = 10V 

ns Vcc = 5.0V 

ns Vcc “ 10V 

ns Vcc = 5.0V 

ns Vcc = 10V 

ns Vcc = 5.0V 

ns Vcc “ 10V 

ns Vcc = 5.0V 

ns Vcc 10V 

ns Vcc = 5.0V 

ns Vcc = 10V 

ns Vcc = 5.0V 

ns Vcc 10V 

ns Vcc = 5.0V 

ns Vcc = 10V 


Vcc = 5.0V, tws = 0 
Vcc= 10V,tv\/S = 0 

Vcc = 5.0V 
Vcc = 10V 

Vcc = 5.0V 
Vcc= 10V 


Vcc = 5.0V,CL = 5.0pF, Rl= 10K 
Vcc= 10V, Cl = 5.0pF, Rl= iok 


ns Vcc = 5.0V, Cl = B.OpF, Rl = IOK 
ns Vcc= 10V, Cl = B.OpF, Rl= IOK 


pF Any Input (Note 2) 

pF Any Output (Note 2) 

pF (Notes) 


"Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Range" they are not meant to imply that the devices 
should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

Capacitance is guaranteed by periodic testing. 

Cpn determines the no load AC power consumption of any CMOS device. 




Waveforms 




*0H 



ov 


Read Cycle 


Write Cycle 




DATA 

INPUT 




Read Modify Write Cycle 



NOTE: V = 60 ns 
tf = 10 ns 


Truth Table 


AC Test Circuits 


*1H 


ME 

WE 

OPERATION 

CONDITION OF OUTPUTS 

L 

L 

Write 

Three State 

L 

H 

Read 

Complement of Selected Word 

H 

L 

Inhibit, Storage 

Three State 

H 

H 

Do Nothing 

Three State 



















HD-54C95/HD-74C95 

4-Bit Right-Shift, Left-Shift Register 




SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


Features 


• MEDIUM SPEED OPERATION 


lOMHzTYP. 


Package 


Vcc= 10-0V 
Cl = 50pF 


# 


HIGH NOISE IMMUNITY 
LOW POWER 

LOW POWER TTL COMPATIBLE 


0.45 Vcc TYP. 
lOOnW TYP. 

DRIVE 2 LTTL 
LOADS 

3.0V TO 15.0V 


WIDE SUPPLY VOLTAGE RANGE 
SYNCHRONOUS PARALLEL LOAD 

PARALLEL INPUTS AND OUTPUTS FROM EACH 
FLIP-FLOP 

NEGATIVE EDGETRIGGERED CLOCKING 


Description 


This four-bit shift register is a monolithic complementary 
MOS (CMOS) integrated circuit composed of four D flip 
flops. This register will perform right-shift or left-shift 
operations dependent upon the logical Input level to the 
mode control. A number of these registers may be connected 
in series to form an N-bit right-shift or left-shift register. 

When a logical “0"' level is applied to the mode control 
input, the output of each flip-flop Is coupled to the D input 
of the succeeding flip-flop. Right-shift operation Is per¬ 
formed by clocking at the clock 1 input, and serial data 
entered at the serial input, clock 2 and parallel inputs A 
through D are inhibited. With a logical 'T' level applied to 
the mode control, outputs to succeeding stages are decoupled 
and parallel loading is possible, or with external inter¬ 
connection, shift-left operation can be accomplished by 
connecting the output of each flip-flop to the parallel Input 
of the previous flip-flop and serial data is entered at input D. 


Circuit Diagrams 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


Connection Diagram 


Dual-ln-Line Package 

INPUT OUTPUT OUTPUT OUTPUT OUTPUT CLOCK2 




MC 


rprprprp 

c K. I K. U 111 2 Il2 3 lio 5 19 

MODE CONTROL MC OOOOOOOO 

INRUT A OUTPUT A INPUTS OUTPUTS INPUT C OUTPUT C INPUT D OUTPUT D 


-Vcc 

-GNO 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Voltage at Any Pin (Note 1) 

Operating Temperature HD-54C95 
HD-74C95 

Storage Temperature 


-0.3V to Vcc + 0.3V 
-550Cto+1250C 
-40OC to +850 
-650C to+150^0 


Maximum Vqc Voltage 

Package Dissipation 

Operating Vqq Range 

Lead Temperature (Soldering, 10 Sec.) 


ELECTRICAL CHARACTERISTICS 

Max/M in limits apply across temperature range unless otherwise specified. 

Ta = 25°C, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 

Logical "1" Input Voltage 

V|N(1) 

3.5 

8 



V 

V 

Vcc = 5.0V 

Vcc=10V 

Logical "0" Input Voltage 

V|N{0) 



1.5 

2 

V 

V 

Vcc = 5.0V 

Vcc = 10V 

Logical "I" Output Voltage 

VOut(l) 

4.5 

9 



V 

V 

Vcc = 5.0V, IO = -10MA 

Vcc = 10V , Iq = -10/uA 

Logical "0" Output Voltage 

Vout(O) 



.5 

1 

V 

V 

Vcc = 5.0V, lo = +10iLiA 
Vcc=10V,Io = +10MA 

Logical "1" Input Current 

'IN(I) 



1 

MA 

Vcc = 15V 

Logical "0" Input Current 

l|N(0) 

-1 




Vcc = 15V 

Supply Current 

•cc 


0.050 

300 

pA 

Vcc = 15V 

Input Capacitance 

* C|N 


5 


PF 

Any input 

Propagation Delay Time to a 

Logical "0" or Logical "1" from 

Clock to Q or Q 

! 

fpdO or 

tpdi 


200 

80 

400 

160 

ns 

ns 

Vcc = 5.0V 

Vcc= 10V 

Time Prior to Clock Pulse that 

Data Must be Preset 

f setup 


15 

10 


ns 

ns 

Vcc = 5.0V 

Vcc = 10V 

Time After CIcok Pulse that 

Data Must be Held 



0 

0 


ns 

ns 

Vcc = 5.0V 

Vcc = 10V 

Minimum Clock Pulse Width 

twL = fWH 


100 

50 


ns 

ns 

Vcc = 5.0V 

Vcc = 10V 

Minimum Mode Control Pulse Width 



100 

40 


ns 

ns 

Vcc = 5.0V 

Vcc = 10V 

Maximum Input Clock Frequency 


3 

6.5 

4.5 

10 


MHz 

MHz 

Vcc = 5.0V 

Vcc= 10V 

LOW POWER TTL/ 

CMOS INTERFACE 

Logical "1" Input Voltage 

V|N(1) 

Vcc 

-1.5 



V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "0" Input Voltage 

V|N(0) 



0.8 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "I" Output Voltage 

VDut(l) 

2.4 



V 

54C, Vcc = 4.5V,1d = -100mA 

74C, Vcc = 4.75V, Id = -100mA 

Logical "0” Output Voltage 

VOut(O) 



0.4 

V 

54C, VcC = 4.5V, Id = SSOjUA 

74C, Vcc = 4.75V, Id = 360/LtA 

Propagation Delay Time to 
a Logical "0" or Logical "1" from 
Clock to 0 or Q 

tpdQor 

tpdi 


175 

j 

ns 

Vcc = 5.0V 


16.0V 

500mW 

+3.0V to +15.0V 
300OC 


NOTE : These devices should not be connected under "Power On" conditions. 


Truth Table 


INPUTS 1 

OUTPUTS 

MODE 

CONTROL 

CLOCKS 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

2(L) 

1 (R) 

A 

B 

c 

D 

H 

H 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

H 


X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 


X 

X 

Qb^ 

Qc^ 

Qd^ 

d 

Qbo 

Qcn 

Qon 

d 

L 

L 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

L 

X 

; 

H 

X 

X 

X 

X 

H 

Qao 

Qbo 

Qcn 

L 

X 

4 

L 

X 

X 

X 

X 

L 

Qao 

Qbh 

Qcn 

t 

L 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

1 

L 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

1 

L 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

t 

H 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

t 

H 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

t 

L 

H 

X 

X 

X 

X 

X 

Undefined 



4 

H 

L 

X 

X 

X 

X 

X 

Operating Conditions 





t Shifting left requires external connection of Qg to A, 
Qq to B, and Qp to C. Serial data is entered at input 
D. 


H = high level (steady state), L = low level (steady state), 
L = low level (steady state), X = irrelevant(any input, 
including transitions) 

= transition from high to low level, t = transition 
from low to high level. 

a, b, c, d == the level of steady-state input at inputs A, 

B, C or D respectively. 

QAOr QbO* QCOr QDO = the level of Qa, Qb, Qc or Qd 
respecitively before the Indicated steady-state input 
conditions were established. 

QAn, QBn, QCn, QOn = the level of QA/ QB, Qc or Qq 
respecitvely before the most-recent transition of the 
clock. 







HARRIS 

SEMICONDUCTOR 



HD-54C151/HD-74C151 

8 Channel Digital Multiplexer 


Description 


Truth Table 


SUPPLY VOLTAGE RANGE 
LOW POWER TTL 
COMPATIBLE 
HIGH NOISE IMMUNITY 
LOW POWER 


3V to 15V 

DRIVE 2 LPTTL LOADS 

0.45 V0Q TYP 
50nW TYP 


Features 


The HD-54C151/HD-74C151 multiplexer is a monolithic 
complementary MOS (CMOS) integrated circuit constructed 
with N- and P- channel enhancement transistors. 

This data selector/multiplexer contains on-chip binary de¬ 
coding. Two outputs provide true (output Y) and comple¬ 
ment (output W) data. A logical on the strobe input 
forces W to a logical "'1" and Y to a logical “0" 


Package 


Functional Diagram 


Duai-ln-Line Package 


7 A B C 


lit |lS |l4 |l3 |l2 111 |l0 |l 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


|. y |. |. |, |. 


Logic Diagrams 


DATA I 

select] bc 





























Specifications 


r ABSOLUTE MAXIMUM RATINGS 




Voltage at Any Pin (Note 1) 


-0.3V to Vqq +0.3V 

Maximum Vqq Voltage 

16V 

Operating Temperature 

HD-54C151 

-55°C to+1250C 

Package Dissipation 

BOOmW 


HD-74C151 

-40‘>C to +85°C 

Operating Vqq Range 

3V to 15V 

Storage Temperature 


-65°Cto+150°C 

Lead Temperature (Soldering, 10 sec.) 

SOO^C 


ELECTRICAL CHARACTERISTICS Min/Max limits apply across temperature range across otherwise specified 

Ta = 25°C, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 



PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 


CMOS TO CMOS 








Logical'T' Input Voltage 

V|N(1) 

3.5 

8 



V 

V 

Vcc = 5.0V 

Vcc = 10.0V 


Logical "0" INput Voltage 

V|N(0) 



1.5 

2 

V 

V 

Vcc = 5.0V 

Vcc = 10.0V 


Logical ”V’ Output Voltage 

VOutd) 

4.5 

9 



V 

V 

Vcc = 5.0V, lo=-10)UA 

Vcc = 10.0V, lo = -10jUA 


Logical ''0" Output Voltage 

VOut(O) 



0.5 

1 

V 

V 

Vcc = 5.0V, lo=+10/.(A 

Vcc= 10.0V, Io = +10mA 


Logical “V Input Current 

l||\l(1) 



1 

ma 

Vcc = 15.0V, V||\| = 15V 


Logical "0" Input Current 

l|N(0) 

-1 



/iA 

Vcc = 15.0V, V||\i = 0V 


Supply Current 

icc 


0.05 

300 

iuA 

Vcc = 15.0V 


input Capacitance 

C|N 


5 


pF 

Any input 


Propagation Delay Time to a 

Logical “0" or Logical “1” 
from Data to Y 



170 

80 

270 

130 

ns 

ns 

Vcc = 5.0V 

Vcc= 10.0V 


Propagation Dealy Time to a 

Logical ''0" or Logical 'M” 
from Data to W 



200 

90 

300 

140 

ns 

ns 

Vcc = 5.0V 

Vcc = 10.0V 


Propagation Delay Time to a 

Logical '"0"' or Logical “V 
from Strobe or Data Select to Y 



240 

110 

360 

170 

ns 

ns 

Vcc = 5.0V 

Vcc = 10.0V 


CMOS TO LOW POWER 
INTERFACE 








Logical'T' Input Voltage 

V|N(1) 

vcc 

-1.5 



V 

54C, Vqq = 4.5V 

74C,Vqc = 4.75V 


Logical “0” Input Voltage 

VlN(O) 



0.8 

V 

54C, Vqq = 4.5V 

74C,Vqc = 4.75V 


LogicalOutput Voltage 

VOutd) 

2.4 



V 

54C, Vqq = 4.5V, lo = -360/iA 

74C, Vqq = 4.75V, lo = -360iuA 


Logical “0" Output Voltage 

VOut(O) 



0.4 

V 

54C, Vqq = 4.5V, lo = 360)UA 

74C, Vqq = 4.75V, lo = 360iuA 


Propagation Delay Time to a 

Logical “0" tp^g or a Logical "1" 
tpdi from Data Input, to Y 



200 

320 

ns 

Vcc = 5.0V 


NOTE: 1. This device should not be connected under power on conditions. 
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HD-54C154 

4-Line to 16-Line D 


Features 


• SUPPLY VOLTAGE RANGE 

• LOW POWER TLL COMPATIBLE 

• HIGH NOISE MARGIN 

• HIGH NOISE IMMUNITY 

• LOW POWER 


3.0V TO 15.0V 

DRIVE 2 LPTTL 
LOADS 

IV GUARANTEED 
0.45 Vcc TYP. 
lOOnWTYP. 


Description 


The HD-54C154/HD-74C154 one of sixteen decoder is a 
monolithic complementary MOS (CMOS) integrated circuit 
constructed with N and P-channel enhancement transistors. 
The device is provided with two strobe inputs, both of 
which must be in the logical "'0" state for normal operation. 
If either strobe Input Is in the logical "1” state, all 16 
outputs will go to the logical “1" state. 

To use the product as a demultiplexer, one of the strobe 
Inputs serves as a data input terminal, while the other strobe 
input must be maintained in the logical “0"' state. The in* 
formation will then be transmitted to the selected output 
as determined by the four-line input address. 


Circuit Diagram 






























Specifications 

ABSOLUTE MAXIMUM RATINGS 

Voltage at Any Pin (Note 1) 

Operating Temperature Range HD-54C154 

HD-74C154 

Storage Temperature RAnge 


-0.3V to Vcc + 0.3V 
-550Cto+1250C 
-40OC to +850C 
-650c to+lSO^C 


ELECTRICAL CHARACTERISTICS 


Maximum Vqc Voltage 

Package Dissipation 

Operating Range, Vqq 

Lead Temperature (Soldering, 10 Sec.) 


Min/Max limits apply across temperature range unless otherwise specified. 

Ta = 25 OC, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 

Logical "I’' Input Voltage 

V|N(1) 

3.5 • 

8 



V 

V 

Vcc = 5V 

Vcc = 10V 

Logical "0" Input Voltage 

V|N(0) 



1.5 

2 

V 

V 

Vcc = 5V 

Vcc = 10V 

Logical "1" Output Voltage 

VOutd) 

4.5 

9 



V 

V 

Vcc = 5V,lo = -10AtA 

Vcc= lOVJo = -ioma 

Logical "0" Output Voltage 

VOut(O) 

1 


0.5 

1 

V 

V 

VcC = 5V.lo =+10MA 

VcC= 10V,lo = +10/iA 

Logical'*!" Input Current 

•lN(1) 


0.005 

1 

juA 

Vcc = 15 V,V|n = 15V 

Logical "0" Input Current 

'IN(O) 

-1 

-0.005 


/iA 

Vcc= 15 V,V|n = 0V 

Supply Current 

»CC 


0.05 

300 

/iA 

Vcc = 15V 

Input Capacitance 

C|N 


5 


pF 

Any input 

Propagation Delay to a Logical 
"0" from any Input to any 
output 

tpdO 


275 

400 

ns 

Vcc = 5V 

Propagation Delay to a 

Logical "0" from G1 or 02 to 
any Output 

tpdO 


275 

400 

ns 

Vcc = 5V 

Propagation Delay to a 

Logical "1" from any 

Input to any Output 

tpd! 


265 

400 

ns 

Vcc = 5V 

Propagation Delay to a 

Logical "I" from G! or G2 
to any Output 

tpd! 


265 

400 

ns 

Vcc = 5V 

LOW POWER TTL/ 

CMOS INTERFACE 

Logical "!" Input Voltage 

VlNO) 

Vcc 

-1.5 




54C,Vcc = 4.5 

74C, Vcc = 4.75 

Logical "0" Input Voltage 

V|N(0) 



0.8 

V 

54C, Vcc = 4.5 

74C, Vcc = 4.75 

Logical "I" Output Voltage 

VOutd) 

2.4 




54C, Vcc = 4.5V, lo = -100/iA 
74C, Vcc = 4.75V, Io = -100;4A 

Logical "0" Output Voltage 

! Vout(O) 



0.4 

V 

54C, Vcc = 4.5V, lo = 360iLiA 

74C, Vcc = 4.75, Iq = 360AiA 


16.0V 

500mW 

+3.0V to+15.0V 
300OC 


Waveforms 


A, B,C0R 0 


ANY OUTPUT 


G1 OR G2 


Vcc 

ANY OUTPUT 
OV 


50% 


NOTE : 1. This device should not be connected to circuits with the power on because high transient voltages 

may cause permanent damage. 


Noise Margin 




t, = tf = 20 ns i 
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HD-54C157/HD-74C157 

Quad 2-Input Multiplexers 


Features 


Description 


m SUPPLY VOLTAGE RANGE 

• HIGH NOISE IMMUNITY 

• LOW POWER 

• LOW POWER TTL COMPATIBLE 


3Vto 15V 

0.45 VqqTYP 

50nW (TYP) 

DRIVE 2 LPTTL 
LOADS 


These multiplexers are monolithic complementary MOS 
(CMOS) Integrated circuits constructed with N and P channel 
enhancement transistors. They consist of four 2-input multi¬ 
plexers with a common select and enable inputs. When the 
enable input is at logical '"0” the four outputs assume the 
values as selected from the inputs. When the enable input is 
at logical the outputs assume logical '"0”. Select de¬ 
coding is done internally resulting in a single select input 
only. 


Truth Table 


Package 


ENABLE 

SELECT 

O 

m 

OUTPUT Y 

1 

X 

X 

X 

. 0 

0 

0 

0 

X 

0 

0 

0 

D 

X 

1 

0 


D 

0 

0 

0 

■■ 

H 

1 

1 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Connection Diagram 


Noise Margin 


Vcc ENABLE 3A 36 3y 4A 48 4Y 


Guaranteed Noise Margin as 
a Function of Vqq. 




SELECT tA IB 1Y 2A 2B 2Y GND 


Logic Diagrams 


Typical Applications 



—JtALXXIO— in out —474LXX10— 


74L COMPATIBILITY 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 



Voltage at Any Pin (Note 1) 

-0.3V to Vcc to 0.3V 

Storage Temperature 

-65°Cto 150°C 

Operating Temperature HD-54C157 

-550Cto 1250c 

Package Dissipation 

500nW 

HD-74C157 

-40°C to +85“C 

Lead Temperature (Soldering, 10 sec) 

SOO^C 

Maximum Vqq Voltage 

16V 

Operating Vqq Range 

+3V to 15V 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range unless otherwise specified. 

Ta = 25°C, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 


CMOS TO LOW POWER 
INTERFACE 

Logical “1” Input Voltage 
Logical ''0" Input Voltage 
Logical “V Output Voltage 

Logical "0" Output Voltage 

Propagation Delay from Select 
to Output 


SYMBOL 


MIN. TYP. MAX. UNITS 


CMOS TO CMOS 


3.5 

8 




Logical '*1” Input Voltage 

V|N(1) 



V 

V 

Logical "'0" Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Logical “V Output Voltage 

VOutd) 

4.5 

9.0 



V 

V 

Logical '"0” Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Logical '"1" Input Current 

l|Nd) 


0.005 

1.0 

Ilk 

Logical "'0" Input Current 

<IN(0) 

-1.0 

-0.005 


jik 

Supply Current 

•cc 


0.050 

15 

Ilk 

Input Capacitance 

C|N 


5 


pF 

Propagation Delay from Data 

fpdO Of 


150 

250 

ns 

to Output 

fpdl 


70 

110 

ns 

Propagation Delay from Select 

tpdO Of 


180 

300 

ns 

to Output 

tpdl 


80 

130 

ns 

Propagation Delay from Enable 

tpdO 


180 

300 

ns 

to Output 


80 

130 

ns 


V|N(1) 

V|N(0) 

VOutd) 2.4 

VOut(O) 

tpdO Of 
fpdl 


0.8 V 


0.4 V 


CONDITIONS 

Vcc = 5.0V 
Vcc = 10.0V 

Vcc = 5.0V 
Vcc = 100V 

Vcc = 5.0V,lo = -10jua 
Vcc = 10.0V,lo = -10)ua 

Vcc = 5.0V,lo = -10Ma 
Vcc = 10.0V,lo = -10Ma 

Vcc = 15.0V 

Vcc = 15.0V 

Vcc = 15.0V 

Any input 

Vcc = 5.0V 
Vcc = 10.0V 

Vcc = 5.0V 
Vcc = 10.0V 

Vcc = 5.0V 
Vcc = 10.0V 


54C, Vcc = 4.5V 
74C, Vcc = 4.75V 

54C, Vcc = 4.5V 
74C, Vcc = 4.75V 

54C, Vcc = 4.5V, lo = 360 A 
74C, Vcc = 4.75V, Io=-360mA 

54C, Vcc = 4.5V, lo = 360jUA 
74C, Vcc = 4.75V, Io = 360mA 

Vcc = 5.0V 


NOTE: 1. This device should not be connected to circuits with the power on because high 

transient voltage may cause permanent damage. 





HD-54C160/HD-74C160 Decade Counter with Asynchronous Clear 
HD-54C161/HD-74C161 Binary Counter with Asynchronous Clear 
HD-54C162/HD-74C162 Counter with Synchronous Clear 
HD-54C163/HD-74C163 Binary Counter with Synchronous Clear 




SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


Features 


Waveforms 


HIGH NOISE MARGIN 
HIGH NOISE IMMUNITY 
LOW POWER TLL COMPATIBLE 


WIDE SUPPLY VOLTAGE RANGE 

INTERNAL LOOK-AHEAD FOR FAST COUNTING 
SCHEMES 

CARRY OUTPUT FOR N-BIT CASCADING 
LOAD CONTROL LINE 
SYNCHRONOUSLY PROGRAMMABLE 


IV GUARANTEED 
0.45 Vcc TYP. 
DRIVES 2 LPTTL 
LOADS 

3.0V TO 15.0V 


Cl60, - -- C162 Decade Counters 

ClEAR -i_j- 




Description 


These (synchronous presettable up) counters are monolithic 
complementary MOS (CMOS) integrated circuits constructed 
with N and P-channel enhancement mode transistors. They 
feature an internal carry lookahead for fast counting schemes 
and for cascading packages without additional gating. 


CARRY I I 

7 I 9 0 1 2 3 3 } 3 


C161, - -- C163 Binary Counters 

CLtAR~ l I 


A low level at the load Input disables counting and causes 
the outputs to agree with the data Input after the next 
positive clock edge. The clear function for the C162 and 
C163 Is synchronous and a low level at the clear input sets 
all our outputs low after the next positive clock edge. 
The clear function for the C160 and C161 is asynchronous 
and a low level at the clear input sets all four outputs low 
regardless of the state of the clock. 

Counting is enabled when both count enable inputs are high. 
Input T is fed forward to also enable the carry out. 
The carry output Is a positive pulse with a duration approxi¬ 
mately equal to the positive protion of Qa and can be used 
to enable successive cascaded stages. Logic transitions at the 
enable P or T Inputs can occur when the clock is high or low. 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual in-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Connection Diagram 




J-L 

INnJ-L 



_nj'xjijnjnjijij^_ tl 



qo-q_j 


CARRY_ _ n. 



NOTE 1: ALL INPUT PULSES ARE FROM GENERATORS HAVING THE FOLLOWING CHARACTERISTICS: 

t, = t, = 20 ns PRR < 1 MHi DUTY CYCLE < 50%, Zqut > 50n. 

NOTE 2. ALL TIMES ARE MEASURED FROM 50% TO 50%. 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 



Voltage at Any Pin (Note 1 ) -0.3V to Vqc + 0-3V 

Maximum Vqc Voltage 

16.0V 

Operating Temperature HD-54C160/1/2/3 -55°C to+125°C 

Package Dissipation 

500mW 

HD-74C160/1/2/3 -40OC to +85^0 

Operating V 0 q Range 

+3.0V to+15.0V 

Storage Temperature -65°C to +150°C 

Lead Temperature (Soldering, 10 Sec.) 

300^0 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range unless otherwise specified. 

Ta = 25°C, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified.. 


PARAMETER 

SYMBCL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 

Logical "1" INput Voltage 

V|N{1) 

3.5 

8.0 



V 

V 

Vcc = 5V 

Vcc = 10V 

Logical "0" Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5V 

Vcc = 10V 

Logical "1” Output Voltage 

VOutd) 

4.5 

9.0 



V 

V 

Vcc = 5V,lo = -10AtA 

Vcc = 10 V, io=-ioma 

Logical "0” Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vcc = 5V, Io=+10mA 

Vcc= 10V, Io = +10mA 

Logical "1” Input Current 

•iNd) 


0.005 

1.0 

jUA 

Vcc= 15V, V|N =15V 

Logical "0" Input Current 

•lN(0) 

-1.0 

-0.005 


ma 

Vcc= 15V,Vim = 0V 

Supply Current 

icc 


0.05 

300 

a*a 

Vcc = 15V 

Input Capacitance 

C|N 


5 


pF 

Any input 

Propagation delay time from 

Clock to Q 

tpdO or tpdi 


250 ' 
100 

400 

160 

ns 

ns 

Vcc = 5V 

Vcc= 10V 

Propagation delay time from 

Clock to Carry Out 

tpdO or 
fpdl 


290 

120 

450 

190 

ns 

ns 

Vcc = 5V 

Vcc = 10V 

Propagation delay time from T 
enable to Carry Out 

tpdO or 
tpdl 


180 

70 

290 

ns 

ns 

VCC = 5V 

Vcc = 10V 

Propagation time from clear to 
Q(C162and C163 only) 

tpdO 


190 

80 

300 

ns 

ns 

Vcc = 5V 

Vcc= 10V 

Time prior to clock that data 
or load must be present 

^set up 


120 

30 


ns 

ns 

Vcc = 5V 

Vcc = 10V 

Time prior to clock that enable 

P or T must be present 

^set up 


170 

70 

280 

120 

ns 

ns 

VCC = 5V 

Vcc = 10V 

Time prior to clock that clear 
must be present(162,163 only) 

^et up 


120 

50 

190 

80 

ns 

ns 

Vcc = 5V 

Vcc= 10V 

Minimum clock pulses width 

^wL or 

^WH 


90 

35 

170 

70 

ns 

ns 

Vcc = 5V 

Vcc = 10V 

Maximum clock rise or fall time 




15 

5.0 

MS 

MS 

VCC = 5V 

Vcc=10V 

Maximum clock frequency 


2.0 

5.5 

3.0 

8.5 


MHz 

MHz 

Vcc = 5V 

Vcc = 10V 

CMOS/LPTTL INTERFACE 

Logical "1" Input Voltage 

V|N(1) 

vcc 

-1.5 



V 

54C, Vcc ^ 4.5V 

74C, Vcc = 4.75V 

Logical "0" Input Voltage 

V|N(0) 



0.8 

V 

54C,Vcc.= 4.5V 

74C, Vcc = 4.75V 

Logical “1" Output Voltage 

V|N(1) 

2.4 



V 

54C, Vcc = 4.5V, Io = ~360mA 

74C, Vcc =4.75, Iq = -SBO/iA 

Logical "0" Output Voltage 

VlN(O) 



0.4 

V 

54C, Vcc = 4.5V, Io=360MA 

74C, Vcc = 4.75V, lo = 360mA 


NOTE: 1. This device should not be connected during power on conditions. 

fTi 
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Features 


m SUPPLY VOLTAGE RANGE 
• LOW POWER TTL COMPATIBLE 


# HIGH NOISE IMMUNITY 

# LOW POWER 

# MEDIUN SPEED OPERATION 


HD-54C164/HD-74C164 

8-Bit Parallel-Out Serial Shift Register 


Truth Table 


3Vto 15V 

: DRIVE2LPTTL 

LOADS 

0.45 Vqq TYP 

50nW TYP 

8.0 MHz TYP 
WITH lOV SUPPLY 



Decription 


The HD-54C164/HD-74C164 shift registers are a monolithic 
complementary MOS (CMOS) integrated circuit constructed 
with N- and P- channel enhancement transistors. These 8-bit 
shift registers have gated serial inputs and clear. Each register 
bit is a D-type master/slave flip-flop. A high-level input en¬ 
ables the other input which will then determine the state of 
the flip-flop. 

Data is serially shifted in and out of the 8-bit register during 
the positive going transition of clock pulse. Clear is inde¬ 
pendent of the clock and accomplished by a low level at the 
clear input. All inputs are protected against electrostatic 
effects. 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1U and Code 9V. 


Connection Diagrams 



Typical Applications 



Logic Diagram 





















ABSOLUTE MAXIMUM 

RATINGS 




Voltage at Any Pin (Note 1) 


-0.3V to Vqq +0.3V 

Package Dissipation 

500mW 

Operating Temperature 

HD-54C164 

-550010+12500 

Maximum Vqq Voltage 

16V 


HD-74C164 

-4000 to +8500 

Operating Vqq Range 

3V to 15V 

Storage Temperature 


-6500 to+15OO0 

Lead Temperature (Soldering, lOsec) 

300OC 


Specifications 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range unless otherwise specified. 

Ta = 25°C, Cl = 50p^, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 

Logical "1" Input Voltage 

V|N(1) 

3.5 

8 



V 

V 

Vcc = 5.0V 

Vcc= 10.0V 

Logical "O" Input Voltage 

V|N(0) 



1.5 

2 

V 

V 

VCC = 5.0V 

Vcc= 10.0V 

Logical "1" Output Voltage 

VOutd) 

4.5 

9.0 



V 

V 

VcC = 50V,Io=-10mA 

Vcc= 10.0V, Io = -10mA 

Logical "0" Output Voltage 

V0ut{0) 



0.5 

1 

V 

V 

VcC = 5-0VJO = -10mA 

Vcc= 10.0V, lo = -10juA 

Logical "1” Input Current 

l|N(1l 


0.005 

1 


Vcc= 15.0V, V|N = 15V 

Logical "0" Input Current 

l|N(OI 

-1 

-0.005 


liA 

Vcc= 15.0V, ViN = 0V 

Supply Current 

'CC 


0.05 

300 

iuA 

Vcc= 15.0V 

Input Capacitance 

C|N 


5 


PF 

Any input 

Propagation delay time to a 

Logical "1" from Clock to Q 



230 

90 

310 

120 

ns 

ns 

VCC = 5.0V 

Vcc= 10.0V 

Propagation delay time to a 

Logical "1" from Clear to Q 



280 

110 

380 

150 

ns 

ns 

Vcc = 5.0V 

Vcc= 10.0V 

Time prior to Clock Pulse that 

Data must be Present 

^set up 


110 

30 


ns 

ns 

VCC = 5.0V 

Vcc = 10.0V 

Time after Clock Pulse that 

Data must be Held 



0 

0 


ns 

ns 

VCC = 5.0V 

Vcc= 10.0V 

Maximum Clock Frequency 


2 

5.5 

3 

8 


MHz 

MHz 

Vcc = 5.0V 

Vcc= 10 . 0 V 

Minimum Clear Pulse Width 



150 

55 


ns 

ns 

VCC = 5.0V 

Vcc= 10 . 0 V 

Maximum Clock Rise and Fall Time 



1 

130 


ms 

/iS 

Vcc = 5.0V 

Vcc= 10 . 0 V 

CMOS TO LOW POWER 

INTERFACE 

Logical "1" Input Voltage 

V|N(1) 


1 

1 


54C, Vcc = 4.5V 

74C. Vcc = 4.75V 

Logical "O” Input Voltage 

V|N(0) 



0.8 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "I” Output Voltage 

VOutd) 

2.4 



V 

54C, Vcc = 4.5V, lo = -360jLiA 

74C, Vcc = 4.75V, lo = -360 )LiA 

Logical "0" Output Voltage 

VOut(O) 



0.4 

V 

54C, Vcc = 4.5V, lo = 360^A 

74C, Vcc = 4.75V, iQ = 360)uA 

Propagation delay time to a 

Logical "O" or Logical "1" 
from Clock to Q 



320 


ns 



NOTE; 1. These devices should not be connected under power on conditions. 
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HD-54C165/HD-74C165 

Parallel-Load 8-Bit Shift Register 


Features 


Package 


• WIDE SUPPLY VOLTAGE RANGE 

• GUARANTEED NOISE MARGIN 

• HIGH NOISE IMMUNITY 

• LOW POWER t2l COMPATIBLE 


3.0V TO 15.0V 
1.0 V 

0.45 VccTYP. 
DRIVE 2 Lt2l 
LOADS 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Description 


Truth Table 


The HD54C165/HD74C165 is an 8-bit serial shift register 
which shifts data from to when clocked. Parrallel in- 
putsto each stage are enabled by a low level at the shift/load in¬ 
put. Also included is a gated clock input and a complement¬ 
ary output from the eight-bit. 

Clocking is accomplished through a 2-input NOR-gate per¬ 
mitting.one input to be used as a clock-inhibit function. Hold¬ 
ing either of the clock Inputs high inhibits clocking, and 
holding either clock input low with the shift/load input high 
enables the other clock input. Data transfer occurs on the 
positive edge of the clock. The clock inhibit input should be 
changed to a high level only while the clock input is high. 
Parallel loading is inhibited as long as the shift/load input is 
high. When taken low, data at the parallel Inputs is loaded 
directly into the register independent of the state of the clock. 


INPUTS 1 

INTERNAL 

OUTPUT 

SHIFT/ 

CLOCK 

PARALLEL 

OUTPUTS 

LOAD 

INHIBIT 

CLOCK SERIAL A.H 

Qa-- 

..Qb 

Qh 

L 

X 

X X a .h 

a 

b 

h 

H 

L 

LX X 

Qao 

Qbo 

Qho 

H 

L 

1 H X 

H 

QAn 

QCn 

H 

L 

T L X 

L 

^An 

QOn 

H 

H 

T X X 

Qao 

Qbo 

Qho 


H = L = V,N(0) 

X = Irrelevant 

I = Transition from V|(\j(o) to V|n {■)) 
a . . h = The level at data inputs A through H 

QaO< *^B0' QhO " ^A' Qb before the indicated input 

conditions were established. 

QAd- QSn fbe level of or Qs before the most recent T transition of the clock. 


Connection Diagrams 


CLOCK /- 

Vcc INHIBIT D 

he he Iv 


SERIAL OUTPUT 
A INPUT Qh 

hi ho is 



Block Diagram 


D “HD “Hd “Hd “Hd “Hd “Ho “Hd a 

FF-1 FF-2 FF-3 FF-4 FF-5 FF-6 FF-7 FF-8 





























ABSOLUTE MAXIMUM RATING 




Voltage at any Pin 

-0.3V to VCC+0.3V 

Package Dissipation 

500mW 

Operating Temperature Range HD-54C165 

to+12B“C 

Operating Vcc Range 

3.0V to 15V 

HD-74C165 

-40°C to +8B“C 

Absolute Maximum Vqc 

16V 

Storage Temperature Range 

-6BOCto+1B0°C 

Lead Temperature (Soldering, 10 Sec.) 

300°C 


Specifications 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITrONS 

CMOS TO CMOS 

Logical “1" Input Voltage 

V(N (1) 

3.5 

8.0 



V 

V 

Vcc = 5.0V 
vcc = iov 

Logical "0" Input Voltage 

V|N (0) 



1.5 

2.0 

V 

V 

VCC = 5.0V 

Vcc = iov 

Logical "1" Output Voltage 

VOutd) 

4.5 

9.0 



V 

V 

VcC = 5.0V, lo = -10/iA 
VCC=10V, lo = -10^A 

Logical "0" Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

VcC = 5.0V, lo=+10iuA 

VCC= 10V, Io=+10mA 

Logical "T' Input Current 

l|N(1) 


0.005 

1.0 

MA 

Vcc= 15V, V|M = 15V 

Logical "0" Input Current 

l|N(0) 

-1.0 

-0.005 


ma 

VCC= 15V,V|N = 0V 

Supply Current 

'CC 


0.05 

300 

juA 

VCC= 15V 

CMOS/LPTTL INTERFACE 

Logical “1" Input Voltage 

V|N(1) 

vcc- 

1.5 



V 

V 

54C, Vcc = 4.5V 

75C,Vcc= 4.75V 

Logical "0" Input Voltage 

V|N(0) 



0.8 

0.8 

V 

V 

54C, Vcc =4.5V 

74C,Vcc = 4.75V 

Logical “V Output Voltage 

VOutdl 

2.4 

2.4 



V 

V 

54C, Vcc = 4.5V, lo = -360/iA 
74C, Vcc = 4.75V, lo = -360iuA 

Logical "0" Output Voltage 

VOut(O) 



0.4 

0.4 

V 

V 

54C, Vcc = 4.5V, lo = 360/tiA 
74C, Vcc = 4.75V, Io = 360mA 

OUTPUT DRIVE 

Output Source Current 
(P-Channel) 

'Source 

-1.75 

-3.3 


mA 

Vcc = 5.0V, Vout=0V 

Ta = 25“C 

Output Source Current 
(P-Channel) 

'Source 

-8.0 

-15 


mA 

Vcc= 10V,Vout=0V 

Ta = 25“C 

Output Sink Current 
(N-Channel) 

'Sink 

1.75 

3.6 


mA 

Vcc = 5.0V, V0ut = Vcc 

Ta = 25'>C 

Output Sink Current 
(N-Channel) 

'Sink 

8.0 

16 


mA 

Vcc=10V,Vout = Vcc 

Ta = 25°C 
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ELECTRICAL CHARACTERISTICS 

= 25°C, Cl = 50 pF, Input rise and fall 


20 ns unless otherwise specified. 


_ PARAMETER _ 

Propagation Delay Time to 
a Logical"0" or Logic^"!"from 
Clock or Load to Q or Q 

Propagation Delay Time to 
a Logical '[0" or Logical "1" from 
H to Q or Q 

Clock Inhibit Set Up Time 
Serial Input Set Up Time 
Serial Input Hold Time 
Parallel Input Set Up Time 
Parallel Input Hold Time 

Minimum Clock Pulse Width 

Minimum Load Pulse Width 

Maximum Clock Frequency 

Maximum Clock Rise and Fall Time 

Input Capacitance 

Power Dissipation Capacitance 


SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITI 

tpdO- fpdl 


200 

80 

400 

200 

ns 

ns 

Vcc = 5.0V 
vcc = lOV 

tpdO. tpdl 


200 

400 

ns 

Vnr. = 5.0V 


80 

200 

ns 

< 
O ( 
O ( 

II 

o 

< 


150 

75 


ns 

Vcc = S.OVf 

1 

60 

30 


ns 

< 

o 

o 

n 

o 

< 


50 

25 


ns 

Vcc = 5.0V 


30 

15 


ns 

Vcc = 10V 


50 

0 


ns 

Vcc = 5.0V 


30 

0 


ns 

Vcc=10V 


150 

75 


ns 

Vcc = 5.0V 


60 

30 


ns 

Vcc = 10V 


50 

0 


ns 

Vcc = 5.0V 


30 

0 


ns 

Vcc = 10V 



70 

200 

ns 

Vcc = 5.0V 



30 

100 

ns 

Vcc = 10V 



85 

180 

ns 

Vcc = 5.0V 



30 

90 

ns 

Vcc = 10V 



6.0 

2.5 

MHz 

Vcc = 5.0V 



12 

5.0 

MHz 

Vcc = 10V 


10 



MS 

Vcc = 5.0V 


5.0 



)US 

Vcc = 10V 

ClN 


5.0 


pF 

(Note 2) 

Cpd 


65 


PF 

(Note 3) 


NOTES: 1. "Absolute Maximum Ratings" are those values beyond which the safety of the device 
cannot be guaranteed. Except for "Operating Temperature Range" they are not meant 
to imply that the devices should be operated at these limits. The table of "Electrical 
Characteristics" provides conditions ior actual device operation. 

2. Capacitance is guaranteed by periodic testing. 

3. Cpd determines the no load AC power consumption of any CMOS device. 


Logic Waveforms 


Switching Time Waveforms 


OUTPUT Qh 
OUTPUT Qh 


-^INHIBIT-^- 


H H I L I H I L I H 

L L nr\ L nn i- 



Qh 0.5 vcc 


vcc 

Qh 0.5 Vcc 
ov 


g SIX data and the 
high level data is I 
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HD-54C173/HD-74C173 

Three-State Quad D Flip-Flop 


Features 


m SUPPLY VOLTAGE RANGE 


3VT0 15V 


• LOW POWER TTL COMPATIBLE DRIVE 2 LPTTL 

LOADS 


# HIGH NOISE IMMUNITY 

# LOW POWER 

# MEDIUM SPEED OPERATION 


# HIGH IMPEDANCE THREE-STATE 


0.45 Vcc TYP. 


12MHzTYP. 

WITH lOV SUPPLY 


INPUT DISABLE WITHOUT GATING THE CLOCK 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Truth Table 


Both Output Disables Low 


DATA INPUT DISABLE 


DATA 

INPUT OUTPUT 


Logic "1" on One or Both Inputs X 
Logic “0" on Both Inputs 1 

Logic “0" on Both Inputs 0 



Description 


The HD-54C173/HD-74C173 three-state quad D flip-flop is 
a monolithic complementary MOS (CMOS) integrated circuit 
constructed with N- and P- channel enhancement transistors. 
The four 0 type flip-flops operate synchronously from a 
common clock. The three-state output allows the device to 
be used in bus organized systems. The outputs are placed in 
the three-state mode when either of the two output disable 
pins are in the logic ''1" level. The input disable allows the 
flip-flop to remain in their present states without disrupting 
the clock. If either of the two input disables are taken to a 
logic “V’ level, the Q outputs are fed back to the Inputs and 
in this manner the flip-flops do not change state. 

Clearing is enable by taking the input to a logic "V level. 
Clocking occurs on the positive going transition. 


Connection Diagrams 



Circuit Diagrams 


Waveforms 



























Specifications 


f ABSOLUTE MAXIMUM RATINGS 



Voltage at Any Pin {Note 1) 

-0.3 to Vqq +0.3V 

Maximum Vqq Voltage 

16V 

Operating Temperature HD-54C173 

-55°C to +125“C 

Package Dissipation 

BOOmW 

HD-74C173 

-40“C to +85“C 

Operating Vqq Range 

+3V to +1BV 

Storage Temperature 

-650C to +150“C 

Lead Temperature (Soldering, lOsec) 

300OC 


ELECTRICAL CHARACTERISTICS 

Min/max limits apply across temperature range unless otherwise specified. 

T/\ = 25°C, Cl = BOpFjnput Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 







Logical "1” Input Voltage 

VlN(l) 

3.5 

8 



V 

V 

Vcc = 5.0V 

Vcc= 10.0V 

Logical ''O'* Input Voltage 

V|N(0) 



1.5 

2 

V 

V 

Vcc = 5.0V 

Vcc = 10.0V 

Logical "I" Output Voltage 

VOut(l) 

4.5 

9 



V 

V 

Vcc = 5.0V, io = -ioma 

Vcc = 10.0V, lo = -10FtA 

Logical "0" Output Voltage 

VOut(O) 



0.5 

1 

V 

Vcc = 5.0V, io = +ioma 



V 

Vcc = 10.0V, iQ =+10 mA 

Logical "1” Input Current 

l|N(1) 


0.005 

1 

/iA 

Vcc= 15.0V 

Logical "0" Input Current 

•lN(0) 

-1 

-0.005 




Output current in High Impedance 
State 



0.001 

0.001 


juA 

Vcc = 15V "'O-IBV 

VCC 13V, 

Supply Current 

'CC 


0.05 

300 

)UA 

Vcc = 15V 

Input Capacitance 

C|N 


5 


pF 

Any input 

Propagation delay time to a Logical 
"0" or Logical "1" from Clock 
to Output 

tpdO or 
tpdl 


220 

80 

400 

200 

ns 

ns 

Vcc = 5.0V 

Vcc = 10.0V 

Input Data setup Time 



40 

80 

ns 

Vcc = 5.0V 

fs DATA 


15 

30 

ns 

Vcc = 10.0V 




0 


ns 

Vcc = 5.0V 

Input Data Hold Time 

DATA 

- 

0 


ns 

Vcc = 10.0V 




100 

200 

ns 

Vcc = 5.0V 

Input Disable Setup Time 

fs DISS 


35 

70 

ns 

Vcc = 10.0V 




0 


ns 

Vcc = 5.0V 

Input Disable Hold Time 

fn DISS 


0 


ns 

Vcc = 10.0V 

Delay from output disable to high 



170 

340 

ns 

vcc = 5 . 0 V 

impedance state(from logical “1" 
or Logical “O" level 



70 

140 

ns 

Vcc = 10.0V 

Delay from output disable to 



170 

340 

ns 

Vcc = 5.0V 

logical "1" level,(from high 
Impedance state) 

tH, 


70 

140 

ns 

Vcc= 10.0V 

Delay from output disable to 

Logical "0" LeveKfrom High 
Impedance State) 

^HO 


170 

70 

340 

140 

ns 

ns 

Vcc = 5.0V 

Vcc = 10.0V 

Propagation Delay from Clear 

'pdR 


240 

490 

ns 

Vcc = 5.0V 

to Output 


90 

180 

ns 

Vcc = 10.0V 



3.0 

4.0 


MHz 

Vcc = 5.0V 

Maximum Clock Frequency 


7 

12 


MHz 

Vcc= 10.0V 




150 


ns 

Vcc = 5.0V 

Minimum Clear Pulse Width 



70 


ns 

Vcc= 10.0V 

Maximum Clock Rise and Fall 


10 



\ 1 % 

Vcc "5.0V 

Time 


5 



MS 

Vcc= 10.0V 

LOW POWERTTL/ 

CMOS INTERFACE 







Logical “1" Input Voltage 

V|N(1) 

vcc 

—1.5 



V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "0" Input Voltage 

V|N(0) 



.8 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 


VOut(l) 

2.4 




54C, Vcc = 4.5V, lo =-360 mA 

Logical “1" Output Voltage 



V 

74C, Vcc = 4.75V, iQ = -360 mA 


VOut(O) 



.4 


54C, Vcc = 4.5V, lo = 360 mA 

Logical "0” Output Voltage 



V 

74C, Vcc = 4.75V, Io = 360mA 

Propagation Delay Time to a 

Logical "0" or Logical "1” 
from Clock 

tpdO or 
tpdl 


500 


ns 

Vcc = 5.0V 


NOTE: 1 These devices should not be connected under 'Power On fconditions. 
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HD-54C174/HD-74C174 

Hex D Flip-Flop 


Features 

Description 

•WIDE SUPPLY VOLTAGE RANGE 3.0V to 15V 

• GUARANTEED NOISE MARGIN 1.0V 

• HIGH NOISE IMMUNITY 0.45Vcc typ 

• LOW POWER T^L COMPATIBILITY fan out of 

2 driving 74L 

The HD54C174/HD74C174 hex D flip-flop is a monolithic 
complementary MOS(CMOS) integrated circuit constructed 
with N-and P-channel enhancement transistors. All have a 
direct clear input. Information at the D inputs meeting the 
setup time requirements is transferred to the Q outputs on the 

Package 

positive-going edge of the clock pulse. Clear is independent of 
clock and accomplished by a low level at the clear input. All 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

inputs are protected by diodes to Vqq and GND. 

See package outline Code IW and Code 9L. 


Logic Diagram 



Connection Diagrams 


DUAL-IN-LINE PACKAGE 

^CC 6Q 6D 5D 5Q 4D 4Q CLOCK 
|l6 ll5 |l4 |l3 |l2 111 llO Is 


Truth Table 



INPUTS 


CLEAR CLOCK 



OUTPUT 


Q 


L 

H 

L 

Q 


CLEAR IQ ID 2D 20 3D 30 GND 
TOP VIEW 

































Specifications 


ABSOLUTE MAXIMUM RATINGS (Note 1) 

Voltage at Any Pin -0.3V to Vqq +0.4V 

Operating Temperature Range HD54C174 -55°C to+125®C 

HD74C174 QOC to+70OC 
Storage Temperature Range -65°C to +150°C 


Package Dissipation 500 mW 

Operating Vqq range 3.0V to 15V 

Absolute Maximum Vqq 16V 

Lead Temperature (Soldering, 10 seconds) 300°C 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETER 

CONDITIONS 

_ 

MIN 

TYP 

MAX 

_ 

UNITS 

CMOS TO CMOS 

Logical “V Input Voltage (V||\j(^)) 

Vcc = 5.0V 

3.5 



V 


> 

o 

II 

o 

o 

> 

8.0 



V 

Logical “0” Input Voltage (Vj|^(Q)) 

Vcc = 5.0V 



1.5 

V 


Vcc = 10V 



2.0 

V 

Logical "V Output Voltage (VguTd)^ 

Vcc = 5.0V,lo = -10iuA 

4.5 



V 


Vcc = iov,Io = -ioma 

9.0 



V 

Logical '*0" Output Voltage (Vouj(q)) 

Vcc = 5.0V,l(, = +10iUA 



0.5 

V 

VcC=10V-'o = +10AiA 



1.0 

V 

Logical ”V' Input Current (l|(\|(l)) 

Vcc=15V,V|m = 15V 


0.005 

1.0 

ma 

Logical “0" Input Current (l||\|(o)) 

VcC=15V,V|n = 0V 

-1.0 

-0.005 


MA 

Supply Current (Iqq) 

Vcc=15V 


0.05 

300 

iUA 

CMOS/LPTL INTERFACE 

Logical “V Input Voltage (V||^(^)) 

54C, Vqq = 4.5V 

vcc-1.5 



V 


74C, Vqq = 4.75V 

vcc-1.5 



V 

Logical “0" Input Voltage (V||yj(Q)) 

54C, Vqq = 4.5V 



0.8 

V 


74C, Vqq = 4.75V 



0.8 

V 

Logical'd" Output Voltage (VouT(l)) 

54C, Vqq = 4.5V, lo =-360 juA 

2.4 



V 


74C, Vqq = 4.75V, lo =-360 juA 

2.4 



V 

Logical "O'' Output Voltage (VqutIo)) 

54C, Vqq = 4.5V, Iq = 360 



0.4 

V 


74C, Vqq = 4.75V, lo = 360 juA 



0.4 

V 

OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) 

Output Source Current dsoURCE^ 

Vcc = 5 . 0 V, VouT = OV, 

-1.75 

-3.3 


mA 

(P-Channel) 

= 25°C 





Output Source Current dsoURCE^ 

Vcc = iov,VouT = ov, 

-8.0 

-15 


mA 

(P-Channel) 

= 25°C 





Output Sink Current dsiNK^ 

Vcc = 5.0V, VouT = Vcc- 

1.75 

3.6 


mA 

(N-Channel) 

Ta = 25°C 





Output Sink Current dsilMK^ 

Vcc = iov,VouT = Vcc. 

8.0 

16 


mA 

(N-Channel) 

Ta = 250c 






NOTE 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device connot be guaranteed. 

Except for "Operating Temperature Range" they are not meant to imply thatthe devices should be operated 
at these limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 
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Specifications (continued) 


ELECTRICAL CHARACTERISTICS 

Ta = 25°C, Cl = 50 pf, unless otnerwise specified 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Propagation Delay Time to a Logical 

Vcc- 

5.0V 


150 

300 

ns 

"0" (tpdo) or Logical "1" (tp^,) 

Vcc = 

lOV 


70 

110 

ns 

from Clock to Q 







Propagation Delay Time to a Logical 

Vcc = 

5.0 


110 

300 

ns 

'"0” from Clear 

'/cc = 

10V 


50 

110 

ns 

Time Prior to Clock Pulse that Data 

Vcc = 

5.0V 

75 



ns 

Must be Present yp) 

Vcc = 

10V 

25 



ns 

Time After Clock Pulse that Data 

Vcc = 

5.0V 

75 



ns 

Must be Held (tyoLD^ 

'/cc = 

10V 

25 



ns 

Minimum Clock Pulse Width 


5.0V 


50 


ns 


Vcc = 

10V 


35 


ns 

Minimum Clear Pulse Width 


5.0V 


65 


ns 


Vcc = 

10V 


35 


ns 

Maximum Clock Rise and Fall Time 

Vcc = 

5.0V 

15 

1200 


s 


Vcc = 

10V 

5.0 

1200 


s 

Maximum Clock Frequency 


5.0V 

2.0 

6.5 


MHz 



10V 

5.0 

12 


MHz 

Input Capacitance (C|(\|) 

Clear Input (Note 2) 


11 


pf 


Any Other Input 


5.0 


pf 

Power Dissipation Capacitance (Cp^j) 

-- i 

Per Package (Note 3) 


95 


pf 


NOTE 2: Capacitance is guaranteed by periodic testing. 

NOTE 3: Cp^ deternnines the no load ad power consumption of any CMOS device. For complete explanation see 

54C/74C Family Characteristics application note, AN-90. 














Advanced Information 




SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORATION 


HD-54C175/HD-74C175 

Quad D Flip-Flop 


Features 

Description 

• WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 

• GUARANTEED NOISE MARGIN 1.0V 

• HIGH NOISE IMMUNITY 0.45 Vcc TYP. 

• LOW POWER t2l COMPATIBLE DRIVE 2 LT^L 

LOADS 

These monolithic positive-edge-triggered flip-flops utilize 
complementary MOS (CMOS) integrated circuitry to im¬ 
plement D-type flip-flop logic. Both have a direct clear 
input and the X175 features complementary outputs from 
each flip-flop. 


Information at the D inputs meeting the setup time require¬ 

Package 

ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. When the clock input is at either 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

the high or low level, the D input signal has no effect at the 
output. 

See package outline Code 1W and Code 9L. 



Truth Table 


EACH FLIP-FLOP 


INPUTS 

OUTPUTS 

CLEAR 

CLOCK 

D 

Q 

Qt 

L 

X 

X 

L 

H 

H 

t 

H 

H 

L 

H 

t 

L 

L 

H 

H 

L 

X 

Qo 



H = high level (steady state) 

L = low level (steady state) 

X = irrelevant 

T = transition from low to high level 
Qq = the level of Q before the indicate 
steady-state input conditions were 
established, 
t = Cl 75 only 


Connection Diagram 


Vcc 40 40 40 30 30 30 CLOCK 


inn 


m 


Itefl 


1 


Mi 


i 

B| 



■ 



CLEAR 10 10 10 20 20 20 GNO 


HD-54C175/HD-74C175 
Quad D Flip-Flop 
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HARRIS 

SEMICONDUCTOR 


HD-54C192/HD-74C192 

Synchronous 4-Bit Up/Down Decade Counter 

HD-54C193/HD-74C193 

Synchronous 4-Bit Up/Down Binary Counter 



Features 


Package 


• HIGH NOISE MARGIN 

• LOW POWER TTL COMPATIBLE 


IV GUARANTEED 
DRIVE 2 LPTTL 
LOADS 


• WIDE SUPPLY RANGE 3.0V TO 15.0V 

• CARRY AND BORROW OUTPUTS FOR N-BIT 
CASCADING 

• ASYNCHRONOUS CLEAR 

• HIGH NOISE IMMUNITY 0.45 Vcc TYP. 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 91. 


Description 


Connection Diagram 


These up/down counters are monolithic complementary MOS 
(CMOS) integrated circuits. The HD-54C192 and HD-74C192 
are BCD counters. While the HD-54C193 and HD-74C193 
are binary counters. 

Counting up and counting down is performed by two count 
inputs, one being held high while the other is clocked. 
The outputs change on the positive going transition of this 
clock. 

These counters feature preset inputs that are set when load 
is a logical “0" and a clear which forces all outputs to “O'" 
when it is at logical "'I". The counters also have carry and 
borrow outputs so that they can be cascaded using no 
external circuitry. 


Functional Diagram 


CLEAR BORROW CARRY LOAD 


16 I IS I I 



Noise Margin 


GUARAUTEED NOISE MARGIN AS FUNCTION OF Vqc 




GUARANTEED OUTPUT "0" LEVEL 
VouT (0) e INPUTS = V,n(1) 



















Specifications 


ABSOLUTE MAXIMUM RATINGS 




Voltage at Any Pin (Note 1) 


-0.3V to VCC+0.3V 

Maximum Vq 0 Voltage 

16.0V 

Operating Temperature Range 

HD-54C192, HD-54C193 

-55OC to+1250C 

Package Dissipation 

BOOmW 


HD-74C192, HD-74C193 

-40°C to +85OC 

Operating Vqc Range 

+3.0V to+15.0V 

Storage Temperature Range 


-65°C to+150OC 

Lead Temperature 
(Soldering, 10 Sec.) 

300OC 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range unless otherwise specified. 

Ta = 25°C, Cl = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CDNDITIDNS 

CMOSTOMOS 







Logical "1” Input Voltage 

V|N(1) 

3.5 

8 



V 

V 

Vcc = 5V 

Vcc = 10V 

Logical "0" Input Voltage 

V|N(0) 



1.5 

2 

V 

V 

Vcc = 5V 

Vcc= 10V 

Logical "1” Output Voltage 

VOutd) 

4.5 

9 



V 

V 

vcc = 5v,io = -ioma 

Vcc = 10 V, Iq = -IOmA 

Logical "0" Output Voltage 

VOut(O) 



0.5 

1 

V 

V 

VcC = 5V, Io=+10mA 

Vcc= 10V, Io = +10mA 

Logical "1" Input Current 

•lN(l) 


0.005 

1.0 

ptA 

Vcc= 15V, V|N = 15V 

Logical "0" Input Current 

hN(0) 

-1.0 

-0.005 


ma 

Vcc=15V,V|N = 0V 

Supply Current 

'cc 


0.05 

300 

ma 

Vcc = 15V 

Input Capacitance 

C|N 


5 


PF 

Any input 

Propagation Delay Time to Q 

tpdO O'" 


250 

400 

ns 

Vcc = 5V 

From Count up or Down 

tpdl 


100 

160 

ns 

Vcc= 10V 

Propagation Delay Time to 

tpdO or 


120 

200 

ns 

Vcc = 5V 

Borrow from Count Down 

fpdl 


50 

80 

ns 

Vcc= 10V 

Propagation Delay Time to 

fpdO or 


120 

200 

ns 

Vcc = 5V 

Carry from Count Up 

tpdl 


50 

80 

ns 

Vcc = 10V 

Time Prior to Load that Data 

f setup 


100 

160 

ns 

Vcc = 5V 

must be Present 


30 

60 

ns 

Vcc= lOV 

Minimum Clear Pulse Width 



300 

480 

ns 

Vcc = 5V 



120 

190 

ns 

Vcc = 10 V 

Minimum Load Pulse Width 



100 

160 

ns 

Vcc = 5V 



40 

65 

ns 

Vcc = 10 V 

Propagation Delay Time to Q 

tpdOor 


300 

480 

ns 

Vcc = 5V 

from Load 

fpdl 


120 

190 

ns 

Vcc= 10V 

Minimum Count Pulse Width 



120 

200 

ns 

Vcc = 5V 



35 

80 

ns 

Vcc = 10 V 

Maximum Count Frequency 


2.5 

6 

4 

10 


MHz 

MHz 

Vcc = 5V 

Vcc = 10 V 

Count Rise and Fall Time 




15 

jUS 

Vcc = 5V 




5 

MS 

Vcc = 10 V 

CMDSTD LOW POWER 
INTERFACE 







Logical "1" Input Voltage 

V|N(1) 

vcc 

—1.5 



V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "0" Input Voltage 

V|N(0) 



0.8 

V 

54C, Vcc = 4.5V 



0.8 

V 

74C, Vcc = 4.75V 

Logical "1" Output Voltage 

Voutd) 

2.4 

2.4 



V 

V 

54C, Vcc = 4.5V, Io = -100mA 

74C, Vcc = 4.75, lo = -100/iA 

Logical "0" Output Voltage 

VOut(O) 



0.4 

V 

54C, Vcc = 4.5V, lo = 360jUA 



0.4 

V 

74C, Vcc = 4.75V, lo = 360iUA 


NOTE: 1. This device should not be connected to circuits with the power on because 
high transient voltages may cause permanent damage. 


60 



Circuit Diagrams 











HD-54C195/HD-74C195 

4-Bit Registers 


HAfRRIS 

SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


Features 


Package 


• MEDIUM SPEED OPERATION - lOMHzTYP. WITH lO.OV 

SUPPLY AND 50pF LOAD 

•HIGH NOISE IMMUNITY 0.45 Vcc (TYP.) 

• LOW POWER 100nW(TYP.) 

• LOW POWER TTL COMPATIBLE - DRIVE 2 LPTTL LOADS 
•SUPPLY VOLTAGE RANGE - 3.0V TO 15.0V 
•SYNCHRONOUS PARALLEL LOAD 

•PARALLEL INPUTS AND OUTPUTS FROM EACH FLIP-FLOP 
•DIRECT OVERRIDING CLEAR 
•JAND K INPUTS TO FIRST STAGE 
•COMPLEMENTARY OUTPUTS FROM LAST STAGE 
•POSITIVE EDGE TRIGGERED CLOCKING 

• DIODE CLAMPED INPUTS TO PROTECT AGAINST STATIC 
CHARGE 


Description 


The HD-54C195/HD-74C195 CMOS 4-bit registers feature 
parallel inputs, parallel outputs, J-K serial inputs, shift/load 
control input and a direct overriding clear. The following 
two modes of operation are possible. 

Parallel Load 

Shift in direction Qa towards Qd 
P arallel loading is accomplished by applying the four bits of 
data and taking the shift/load control input low. The data Is 
loaded Into the associated flip-flops and appears at the out¬ 
puts after the positive transition of the clock input. During 
parallel loading, serial data flow is inhibited. 

Serial shifting is accomplished synchronously when the shift/ 
load control input is high. Serial data for this mode is 
entered at the J-K mputs. These inputs allow the first stage 
to perform as a J-K, D or T-type flip-flop as shown in the 
truth table. 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Truth Table 



INPUTS AT tn 

OUTPUTS AT tn+1 

J k 

Qa 

Qb 

Qc 

Qd 

Qd 

L 

H 

Qah 

Qah 

Qen 

Qcn 

Qcn 

L 

L 

L 

Qad 

Qbo 

Qcn 

Qcn 

H 

H 

H 

Qao 

Qbo 

Qcn 

Qcn 

H 

L 

Qah 

Qao 

Qbo 

Qcn 

Qcn 



Note: H - HIGH LEVEL, L = LOW LEVEL 
tp = bit time before clock pulse 
tn + 1 = bit time after clock pulse 
Q^n = State of Q/y at tp. 


Connection Diagram 



Circuit Diagram 


























Specifications 


1 ABSOLUTE MAXIMUM RATINGS 



Voltage at Any Pin (Note 1) 

-O.SVto VCC+0.3V 

Maximum Vqq Voltage 

16.0V 

Operating Temperature HD-54C195 

-55°Cto+1250C 

Package Dissipation 

500mW 

HD-74C195 

-40°C to +8500 

Lead Temperature (Soldering, 10 Sec.) 

300°C 

Storage Temperature 

-65°C to+150°C 

Operating Vqc Range 

+3.0V to+15.0V 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range unless otherwise specified. 

Ta = 25°C, C|_ = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 







Logical "1" Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

< < 
o o 
o o 

II II 

—» cn 

Logical "0“ Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 

Vcc = 10V 

Logical "1" Output Voltage 

VOulll) 

4.5 

9.0 



V 

V 

Vcc = 5.0V, lo = -10AtA 
vcc = iov, Io = -10mA 

Logical '"0" Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vcc = 5.0V, Iq = +10mA 

Vcc= 10 . 0 V, iQ =+10mA 

Logical "1" Input Current 

l|N(1) 


0.005 

1.0 

ma 

Vcc = 15V 

Logical "0" Input Current 

l|N(0) 

-1.0 

-0.005 


ma 

Vcc = 15V 

Supply Current 

Ice 


0.050 

300 

juA 

Vcc = 15V 

Input Capacitance 

C|N 


5.0 


pF 

Any input 

Propagation Delay Time to a 

Logical "0" or Logical "1!' from 

Clock to Q or Q 

tpdO Of 
tpdl 


200 

75 

300 

130 

ns 

ns 

Vcc = 5.0V 

Vcc = 10V 

Propagation Delay Time to a 



100 

300 

ns 

Vcc = 5V 

Logical "O" from Clear 



50 

130 

ns 

Vcc = 10V 

Time Prior to Clock Pulse that 

(setup 


60 

100 

ns 

vcc = 5y 

Data must be Present 


15 

50 

ns 

Vcc = 10V 

Time Prior to Clock Pulse that 

(setup 


110 

150 

ns 

Vcc = 5V 

Shift/Load must be Present 


60 

90 

ns 

Vcc = 10V 

Time after Clock Pulse that Data 



-10 

0 

ns 

Vcc = 5V 

must be Held 



-5 

0 

ns 

Vcc = 10V 

Minimum Clock Pulse Width 

(WL * 
tWH 


100 

50 

200 

100 

^ ns 

ns 

1 Vcc = 5.0V 

Vcc = 10V 

Minimum Clear Pulse Width 



90 

40 

130 

60 

ns 

ns 

Vcc = 5.0V 

Vcc= 10 . 0 V 

Maximum Clock Rise and Fall Time 


5.0 

2.0 



MS 

MS 

Vcc = 5.0V 

Vcc = 10V 

Maximum Input Clock Frequency 


2.0 

5.5 

3.0 

8.5 


MHz 

MHz 

Vcc = 5.0V 

Vcc = 10 V 

LOW POWER TTL/CMOS 
INTERFACE 







Logical "1" Input Voltage 

V|N(1) 

vcc 

-1.5 



V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "0" input Voltage 

V|N(0) 



0.8 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "1" Output Voltage 

VOutd) 

2.4 



V 

54C, Vcc = 4.5V, Id = -360mA 

74C, Vcc = 4.75V, Io = -360mA 

Logical "0" Output Voltage 

VOut(O) 



0.4 

V 

54C, Vcc = 4.5V,Id = 360mA 

74C, Vcc = 4.75V, Id = 360mA 

Propagation Delay Time to A 

Logical "O” or Logical "V' from 

Clock to Q or Q 

(pdl or 
(pdO 


250 


ns 

Vcc = 5.0V 


NOTE: These devices should not be connected under power on condition. 
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Waveforms 


CMOS to CMOS 


TTL to CMOS 




Noise Margin 


GUARANTEED NOISE MARGIN AS FUNCTION OF Vqq 



Vcc 
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nn HARRIS 

A CHVIStON Of HARRIS CORPORATION 

Advanced Information 

HD-54C200/HD-74C200 

256-Bit Three-State Random Access Read/Write Memory 


Features 

• WIDESUPPLY VOLTAGE RANGE 

• GUARANTEED NOISE MARGIN 

• HIGH NOISE IMMUNITY 

• TTL COMPATIBILITY 

• LOW POWER 

Description 


Package 


3.0V TO 15.0V 
1.0V 

0.45 Vcc TYP. 

FAN OUT OF 1 
DRIVING 
STANDARD TTL 

500nW TYP. 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package Code 1U and Code 9V. 


Truth Table 


The HD-54C200/HD-74C200 Is a 256-bit random access 
read/write memory . Inputs co nsist of eight address lines, 
a data input line, a write enable line, and three chip enables. 
The eight binary address inputs are decoded internally to 
select each of the 256 locations. An internal address register, 
latches ajiid addr^ information on the positive to negative 
edge of CE3 or CE2 inputs. T^e three state data output line 
working in conjunction with CEl or CE2 inputs provides for 
easy memory expansion. 

ADDRESS OPERATION: Address inputs must be stable tsA 
prior to the positive to negative transition of CE3 or CE2. 
It is thus not necessary to hold address information stable 
for more than tHA after the memory is enabled (positive to 
negative transition). 

READ OPERATION: The djta is read out by selectin g the 
proper address and bringing CEl, CE2 or CE3 low and write 
enable high. Holding CEl or CE2 at a high level forces the 
output into three state. When used in bus organized systems, 
CEl, or CE2, a three state control, provides for fast access 
times by not disabling the chip. 

WRITE OPERATION: Dat a is written into the memory 
wit h CE2 and CE3 low and write enable low. The state of 
CEl has no eff ect on the w rite cycle. The output assumes 
three state with write enable low. 


Connection Diagram 



— 

CEl 

CE2 

CE 3 

WRITE 

ENABLE 

FUNCTIONAL CONDITION 

X 

0 

0 

0 

Output in Three State 

Chip in Write Mode 

Address Held in Register 

1 

0 

0 

1 

Output in Three State 

Address Held in Register 

0 

0 

0 

1 

Chip in Read Mode 

Address Held in Register 

X 

1 

X 

X 

Output in Three State 

Chip Disabled 

Address Registers will Accept Data 

0 

0 

1 

X 

Output Assumes Previous Read or Write State 
Chip Internally Disabled 

Address Registers will Accept Data 


X = Don't Care 


Circuit Diagram 


ADDRESS ADDRESS ADDRESS ADDRESS 



TOP VIEW 


3 - 















Specifications 


ABSOLUTE MAXIMUM RATINGS 

Voltage at Any Pin 

Operating Temperature Range HD-54C200 

HD-74C200 

Storage Temperature Range 


ELECTRICAL CHARACTERISTICS 


-0.3V to Vcc +0.3V 
-55°Cto+1250C 
-40°C to +85°C 
-65°C to+15000 


Package Dissipation 

Operating Vcc Range 

Absolute Maximum Vqc 

Lead Temperature (Soldering, 10 Sec.) 


BOOmW 

-3.0V to 15.0V 

16.0V 

300OC 


Min/Max limits apply across temperature range, unless otherwise specified. 

T/^ = 25°C, Cl = 50 pF, Input rise and fall times = 20 ns unless otherwise specified. 



PARAMETER 

SYMBDL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 


CMOS TO CMOS 








Logical "1” Input Voltage 

V|N{1) 

3.5 

8.0 



V 

V 

Vcc = 5.0V 

Vcc = 10V 


Logical "0" Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 

Vcc= 10V 


Logical "1" Output Voltage 

VOut(l) 

4.5 

9.0 



V 

V 

Vcc = 5.0V, lo = -10/iA 

VCC= 10V,lo = -10/iA 


Logical ''O'' Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vcc = 5.0V, lo = +10/iA 

Vcc = 10V, Iq = +10/iA 


Logical "1" Input Current 

l|N(1} 


0.005 

1.0 

/iA 

VcC = 15V,V|n = 15V 


Logical "0" Input Current 

l|N(0) 

-1.0 

-0.005 


pfK 

Vcc= 15V,VfN = 0V 


Supply Current (Iqc) 

icc 


0.10 


/iA 

Vcc = 15V 


CMOS/LPTTL INTERFACE 







D.C. 

Logical "1" Input Voltage 

V|N(1) 

Vcc 

-1.5 



V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 


Logical "0" Input Voltage 

V|N(0) 



0.8 

0.8 

V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 


Logical "1" Output Voltage 

VOutd) 

2.4 

2.4 



V 

V 

54C, Vcc = 4.5V, lo=-1.6mA 

74C, Vcc = 4.75V, lo =-1.6mA 


Logical "0" Output Voltage 

VOutfO) 



0.4 

0.4 

V 

V 

54C, Vcc = 4.5V, lo = l-OniA 

74C,Vcc = 4.75V,Io = 1.6mA 


OUTPUT DRIVE 








Output source Current 
(P-Channel) 

'Source 


-6.0 


mA 

Vcc = 5.0V, Vout=0V 

Ta = 25 OC 


Output Source Current 
(P-Channel) 

'Source 


-25 


mA 

vcc= 10V.Vout = 0V 

Ta = 250 c 


Output Sink Current 
(N-Channel) 

'Sink 


8.0 


mA 

Vcc = 5.0V, Vout = Vcc 

Ta = 25 OC 


Output Sink Current 
(N-Channel) 

'Sink 


30 


mA 

VcC=10V,Vout = Vcc 

Ta = 250 c 


Access Time from Address 

^ACC 


600 

250 


ns 

ns 

Vcc = 5.0V 

Vcc = 10V 


Propagation Delay from CE 2 or CE 3 

tpd 


550 

230 


ns 

ns 

Vcc = 5 . 0 V 

Vcc=10V 


Propagation Delay from CE^ 

fpCE"! 


150 

70 


ns 

ns 

Vcc = 5.0V 

Vcc= 10V 


Address Setup Time 

fSA 


50 

20 


ns 

ns 

Vcc = 5 . 0 V 

Vcc = 10V 

A.C. 

Address Hold Time 

tHA 


50 

20 


ns 

ns 

Vcc = 5 . 0 V 

Vcc = 10V 


Write Enable Pulse Width 



170 

80 


ns 

ns 

Vcc = 5.0V 

Vcc= 10V 


CE 2 or CE 3 Pulse Widths 

tCE 


250 

100 


ns 

ns 

Vcc = 5 . 0 V 

Vcc = 10V 


Input Capacity 

C|N 


5.0 


pF 

Any input (Note 2) 


Output Capacity in Three State 

COut 


9.0 


pF 

(Note 2) 


Power Dissipation Capacity 

Cpd 


300 


pF 

(Note 3) 
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NOTES: 1. "Absolute Maximum Ratings" are those values beyond which the safety of the device 

cannot be guaranteed. Except for "Operating Range" they are not meant to imply that 
the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

2. Capacitance is guaranteed by periodic testing. 

3. Cpd determines the no load AC power consumption of any CMOS device. 




Waveforms 


Read and Write Cycles Using CE^i and CE 2 (or CE 3 ) 



THREE STATE 

NOTE USED FOR FAST ACCESS TIME IN BUSED SYSTEMS 


Read and Write Cycles Using CE 2 (CE^i = CE 3 = logic 0) 



NOTE: IF CE3 IS USED IN PLACE OF CE; THE OUTPUT WILL ASSUME PREVIOUS DATA 
RATHER THAN TRISTATE 







HD-54C221/HD-74C221 

Dual Monostable Multivibrator 


Features 


Connection Diagram 


DUAL-IN-LINE PACKAGE 


• 

WIDE SUPPLY VOLTAGE RANGE 

3.0V to 15V 

• 

GUARANTEED NOISE MARGIN 

l.OV 

• 

HIGH NOISE IMMUNITY 

0.45 Vqq TYP 

• 

LOW POWER T^L COMPATIBLE 

DRIVE2 LT^L 



LOAD 


Description 


The HD54C221/HD74C221 dual monostable multivibrators is 
monolithic complementary MOS integrated circuit. Each mul¬ 
tivibrator features a negative-transition-triggered input and a 
positive-transition-triggered input either of which can be used 
as an inhibit input, and a clear input. 

Once fired, the output pulses are independent of further 
transitions of the A and B inputs and are a function of the 
external timing components width 

is stable over a wide range of temperature and Vqq. Pulse 
stability will be limited by the accuracy of external timing 
components. The R^xT •’9^965 from 10k to 100k. Through¬ 
out these ranges the pulse width is approximately defined by 
the relationship tyy(Quj) « ^EXT ^EXT- 


Package 


See CMOS Packaging Section 5 for complete package Infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code IW and Code 9L. 


Vcc ^^/^EXT ^^EXT 2CLR 2B 2A 


|16 [l5 Jl4 

13 

12 

11 

10 

9 

2 

1 





1 

y 

7 


1 

2 

3 

4 

5 

6 

7 

F 


lA IB ICLR IQ 2Q 2 Cext2R/Cext 


Truth Table 


INPUTS 

OUTPUTS 

CLEAR 

A B 

Q Q 

L 


L H 

X 


L H 

X 

Bl 

L H 

H 


Jl TT 

H 

m 

A IT 


H = High Level 
L = Low Level 

= Transition from Low to High 
1 f = Transition from High to Low 
SL = One High Level Pulse 
“LT = One Low Level Pulse 


X = Irrelevant 
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r ABSOLUTE MAXIMUM RATINGS 




Voltage at any Pin 


-0.3V to Vcc +0.3V 

Package Dissipation 

BOOmW 

Operating Temperature Range 

HD-54C221 

-55°Cto+125'>C 

Operating Vqc Range 

4.5V tol5V 


HD-74C221 

-40°C to +85°C 

Absolute Maximum Vqq 

16V 

Storage Temperature Range 


-65°Cto+150°C 

Lead Temperature (Soldering, 10 Sec.) 

300^0 


Specifications 


ELECTRICAL CHARACTERISTICS Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOSTO CMOS 

Logical "'1" Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

Vcc = 5.0V 

Vcc = 10V 

Logical "0" Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Vcc = 5.0V 
vcc = iov 

Logical "1" Output Voltage 

VOutd) 

4.5 

9.0 



V 

V 

Vcc = 5.0V, IO = -10 A 

VCC= lOV, lo = -10 A 

Logical "0" Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vcc = 5.0V, lO =+10 A 

Vcc = 10V, IO=+10 A 

Logical "V Input Current 

l|N (1) 


0.005 

1.0 

A 

Vcc = 15V, V|n = 15V 

Logical “0" Input Current 

l|N (0) 

-1.0 

-0.005 


A 

Vcc = 15V, Vm = ov 




0.05 

300 

A 

Vcc = 15V, RExt.= 

01,02 = Logic 0 (Note 3) 

Supply Current 

icc 


15 


mA 

Vcc = 15V, 01 = Logic 1 

02 = Logic 0 




2 



Vcc = 5.0V, 01 = Logic 1 

02 = Logic (] 

CMOS/LPTTL INTERFACE 

Logical"!" Input Voltage 

V|N{1) 

Vcc- 

1.5 



V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "0" Input Voltage 

V|N (0) 



0.8 

0.8 

V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "1" Output Voltage 

VOutd) 

2.4 

2.4 



V 

V 

54C, Vcc = 4.5V, iQ = -360 A 

74C, Vcc = 4.75V, lo =-360 A 

Logical "0" Output Voltage 

VOut(O) 



0.4 

0.4 

i 

54C, Vcc = 4.5V, 10 = 360 A 

74C, Vcc = 4.75V, l0 = 360 A 

OUTPUT DRIVE 

Output Source Current 
(P-Channel) 

^Source 

-1.75 

3.3 


mA 

Vcc = 5.0V, Vout=0V 

ta = 250c 

Output Source Current 
(P-Channel) 

^Source 

-8.0 

-15 


mA 

vcc = 10V,Vout = 0V 

Ta = 25“c 

Output Sink Current 
(N-Channel) 

*Sink 

1.75 

3.6 


mA 

Vcc = 5.0V, Vout= Vcc 

Ta = 250c 

Output Sink Current 

*Sink 

8.0 

16 


mA 

vcc = iov,vout = Vcc 

Ta = 25°c 
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Specifications 


ELECTRICAL CHARACTERISTICS 

= 25°C, Cl = 50pF, Unless Otherwise Specified. 


PARAMETER 

SYMBOL 

MiN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

Propagation Delay From Trigger 
Input (A,B) to Output Q, Q 

tPD A,B 


250 

120 

500 

250 

ns 

ns 

< < 
o o 
o o 

II II 

CJ1 

Propagation Delay from Clear 

Input (CL) to Output Q, Q 

top CL 


250 

120 

500 

250 

ns 

ns 

VCC = 5.0V 
vcc = lov 

Minimum Trigger Input (A,B) 

tw(A,B) 

150 

65 


ns 

VCC = 5.0V 

Pulse Width 

70 

30 


ns 

< 

o 

o 

II 

o 

< 

Minimum Clear Input (CL) Pulse 

%(CL) 

150 

65 


ns 

VCC = 5.0V 

Width 

70 

30 


ns 

vcc = iov 



250 



ns 

Vcc = 5.0V, R = 10K 



250 



ns 

VCC= lOV, C = 0pF 



250 



ns 

Vcc= 15V 



9.3 


12.3 

s 

VCC = 5.0V, R = 10K 

Q or Q Output Pulse Width 

MOut) 

9 


11 

s 

Vcc= 10V, C= lOOOpF 



8.5 


10.5 

s 

Vcc= 15V 



900 


1200 

s 

Vcc = 5.0V, R = 10K 



900 


1100 

s 

Vcc= 10V,C = 0.1 F 



900 


1100 

s 

Vcc= 15V 

Output Duty Cycle 




90 

% 

R = lOK, C = lOOOpF 




95 

% 

R = lOK, C = 0.1 F 

Input Capacitance 

C|N 

i 

1 

25 


pF 

R/CExt •'ipul 


5 


pF 

! 

Any Other Input 


NOTES: 1. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be 
guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

2. Capacitance is guaranteed by periodic testing. 


3. In standby (Q = Logic 0) the power dissipated equals the leakage current plus VQ^/RExt- 


Switching Time Waveforms 


Typical Characteristics 
















HARRIS 

SEMICONDUCTOR 


A CMVISIOfM OF HARRIS CORPORATIOM 


HD-54C901/HD-74C901 Hex Inverting TTL Buffer 
HD-54C902/HD-74C902 Hex Non-Inverting TTL Buffer 
HD-54C903/HD-74C903 Hex Inverting PMOS Buffer 
HD-54C904/HD-74C904 Hex Non-Inverting PROS Buffer 



1 Features 

Description 

•WIDE SUPPLY VOLTAGE RANGE 

• GUARANTEED NOISE MARGIN 

3.0V TO 15.0V 

1.0 V 

These hex buffers employ complementary MOS to achieve 
wide supply operating range, low power consumption, high 
noise immunity. These buffers provide direct interface from 

PMOS into CMOS or TTL and direct interface from CMOS to 

TTL or CMOS operating at a reduced Vcc supply. 

• HIGH NOISEIMMUNITY 

•TTL COMPATIBILITY 

0.45 Vcc TYP. 

FAN OUT OF 2 
DRIVING 

STANDARD TTL 

Package 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 



See package outline Code 1U and Code 9V. 


Connection Diagrams 


HD54C901/HD74C901 HD54C902/HD74C902 

HD54C903/HD74C903 v„ HD54C904/HD74C904 




Circuit Diagrams 


H D 54C901 /H D74C901 
CMOS to TTL Inverting Buffer 

Vcc 



HD54C903/HD74C903 
PMOS to TTL or CMOS Inverting Buffer 



HD54C902/HD74C902 
CMOS to TTL Buffer 


H D54C904/H D74C904 
PMOS to TTL or CMOS Buffer 
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Specifications 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Voltage at Any Output Pin 


-0.3V to Vcc +0.3V 

Voltage at Any Input Pin 

HD-54C901/HD-74C901 

-0.3V to+15.0V 


HD-54C902/HD-74C902 

-0.3V to+15.0V 


HD-54C903/HD-74C903 

Vcc-17.0V to VCC+0.3V 


HD-54C904/HD-74C904 

Vcc-17.0V to VCC+0.3V 

Operating Temperature Range 

HD-54C901, HD-54C902, HD-54C903, HD-54C904 

-55OC to+1250C 


HD-74C901, HD-74C902, HD-74C903, HD-74C904 

-40^0 to +85^0 

Storage Temperature Range 


-65OC to+150OC 

Package Dissipation 


500mW 

Operating Vqc Range 


3.0V to 15.0V 

Absolute Maximum Vqq 


16.0V 

Lead Temperature (Soldering, 10 Sec.) 

300^0 


ELECTRICAL CHARACTERISTICS 

Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETERS 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

CMOS TO CMOS 

Logical "1" Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

Vcc = 50V 

Vcc = 10V 

Logical "0" Input Voltage 

V|N(0) 



1.5 1 

2.0 

V 

V 

Vcc = 5.0V 
vcc = iov 

Logical "1" Output Voltage 

VOut(l) 

4.5 

9.0 



V 

V 

Vcc = 5.0V, Io = -10mA 
Vcc= 10 V,Io = -10mA 

Logical "'0" Output Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Vcc = 5.0V, Io = +10mA 

1 Vcc= 10 V,Io = +10mA 

Logical 'M" Input Current 

>IN(1) 


0.005 

1.0 

ma 

Vcc= 15V, V|N - 15V 

Logical “0" Input Current 

l|N(0) 

-1.0 

-0.005 


ma 

Vcc= 15V, V||\1 = 0V 

Supply Current 

'CC 


0.05 

15 

MA 

Vcc= 15V 

TTLTO CMOS 

Logical "1" Input Voltage 

V|N(1) 

i< 



V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

Logical "0" Input Voltage 

V|N(0) 



0.8 

0.8 

V 

V 

54C, Vcc = 4.5V 

74C, Vcc = 4.75V 

CMOSTOTTL 

Logical ”1" Input Voltage 








HD-54C901/HD-54C903 
HD-54C902, HD-54C904 
HD-74C901, HD-74C903 
HD-74C902, HD-74C904 


V/ Vcc-1.5 

V|N(1) 425 

VcC-1-5 


VcC = 4.5V 
VcC = 4.5V 
VcC = 4.75 
Vcc = 4.75 


Logical "0" Input Voltage 
HD-54C901,HD-54C903 
HD-54C902, HD-54C904 
HD-74C901,HD-74C903 
HD-74C902, HD-74C904 

Logical "1" Output Voltage 


VOut(l) 


Vcc = 4.5V 
Vcc = 4.5V 
Vcc = 4.75V 
Vcc = 4.75V 

54C,Vcc = 4.5VJo =-800mA 
74C, Vcc = 4.75V, lo =-800 mA 


Logical "0" Output Voltage 
HD-54C901, HD-54C903 
HD 54C902, HD-54C904 
HD-74C901, HD-74C903 
HD-74C902. HD-74C904 


V0ut{0) 


VcC = 4.5V, lo= 2.6niA 
VcC = 4.5V, lo = 3.2mA 
Vcc = 4.75V, lo = 2.6mA 
VcC = 4.75V, lo = 3.2mA 
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Specifications (cont inued) _ 

ELECTRICAL CHARACTERISTICS 


Ta = 25°C, Cl = 50pF,lnput Rise and Fall Times = 20ns unless othenwise specified. 



PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 


OUTPUT DRIVE 
(HD-54C901/HD-74C901, 

HD-54C903 /HD-74C903) 

Output Source Current 
(P-Channel) 

•Source 

5.0 



mA 

Vcc = 5.0V,Vout=0V 

Ta = 25“C,V||\| = 0V 


Output Source Current 
(P-Channel) 

•Source 

20 



mA 

Vcc= 10V,Vout = OV 

Ta = 25‘>C,V|n = 0V 


Output Sink Current 
(N-Channel) 

•sink 

11 



mA 

Vcc=5.0V,Vout = VcC 

Ta = 250C,V|N = Vcc 

D.C. 

Output Sink Current 
(N-Channel) 

•sink 

3.8 ; 



mA 

Vcc = 5.0V, Vout= 0.4V 

Ta = 25“C, V|N = Vcc 


OUTPUT DRIVE 

HD-54C902/HD-74C902, 

HD-54C904/HD-74C904 

Output Source Current 
(P-Channel) 

•Source 

5.0 



mA 

Vcc = 5.0V,Vout = 0V 

Ta = 25'>C,V|N = Vcc 


Output Source Current 
(P-Channel) 

•Source 

20 



mA 

Vcc=10V,Vout = 0V 

Ta = 25''C,V|n = Vcc 


Output Sink Current 
(N-Channel) 

•sink 

11 



mA 

Vcc = 5.0V,Vout = VcC 

Ta = 25“C,V|n = 0V 


Output Sink Current 
(N-Channel) 

•sink 

3.8 



mA 

Vcc = 5.0V, Vout = 0.4V 

Ta = 25‘'C,V|N = 0V 


HD-54C901/HD-74C901 

HD-54C903/HD-74C903 

Input Capacitance 

ClN 


14 


pF 

Any input (Note 2) 


Power Dissipation Capacity 

Cpd 


30 


pF 

(Note 3) Per Buffer 


Propagation Delay Time to a Logicar'l" 

tpdd) 


38 

22 

70 

30 

ns 

ns 

Vcc = 5.0V 
vcc = iov 


Propagation Delay Time to a Logical ''0" 

tpd(O) 


21 

13 

35 

20 

ns 

ns 

Vcc = 5.0V 

Vcc = 10V 

A.C. 

HD-54C902/HD-74C902 

HD-54C904/HD-74C904 

Input Capacitance 

C|N 


5.0 


pF 

Any input (Note 2) 


Power Dissipation Capacity 

Cpd 


50 


pF 

(Note 3) Per Buffer 


Propagation Delay Time to a Logical “V 

^pd(l) 


57 

27 

90 

40 

ns 

ns 

Vcc = 5.0V 

Vcc = 10V 


Propagation Delay Time to a Logical "0" 

^pd(O) 


54 

25 

90 

40 

ns 

ns 

Vcc = 5.0V 

Vcc = 10V 


NOTES: 


1. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be 
guaranteed. Except for "Operating Range" they are not meant to imply that the devices should be 
operated at these limits. The table of "Electrical Characteristics" provides conditions for actual 
device operation. 

2. Capacitance is guaranteed by periodic testing. 

3. Cpd determines the no load AC power consumption of any CMOS device. 
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Typical Applications 


PMOSto CMOS or TTL Interface 


CMOS to TTL or CMOS at a Lower Vqq 



AC Test Circuit 


Waveforms 


CMOS to CMOS 


. o— 


Vqut 

Cl - SO pF 


T 

NOTE: DELAYS MEASURED WITH INPUT t„ t, = 20 nj 


— 



4 

-f^O.9 

jfs«% 

0.9- 

50% 

tpdO— 

1 




i 


r 


Typical Characteristics 


Typical Propagation Delay to a 
Logical ''O" for the HD-54C901/ 
HD-74C901 and HD-54C903/ 


Typical Propagation Delay to a 
Logical “V' for the HD-54C901/ 
HD-74C901 and HD-54C903/ 




0 20 40 60 80 100120140 160 180 200 
Cl (pF) 


0 20 40 60 80 100120 140160 180 200 
Cl (pF) 


Typical Propagation Delay to a 
Logical ''O'' for the HD'54C902/ 
HD-74C902 and HD-54C904/ 



0 20 40 60 80 100 120 140 160 180 200 


Typical Propagation Delay to a 
Logical "1" for the HD-54C902/ 
HD-74C902 and HD-54C904/ 



0 20 40 60 80 100120140160 180 200 


Cl (pF) 


Cl (pF) 
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HARRIS 

SEMICONDUCTOR 

A DIVISION Of HARRIS CORPORA! ION 


HD-70C95/HD-80C95 

HD-70C97/HD-80C97 

Three-State Hex Non-Inverting Buffer 


Features 


• 

WIDE SUPPLY VOLTAGE RANGE 

3.0V to 15V 

• 

GUARANTEED NOISE MARGIN 

l.OV 

• 

HIGH NOISE IMMUNITY 

0.45 Vcc (TYP) 

• 

TTL COMPATIBLE 

DRIVE 1 TTL 

LOAD 

Truth Tables 


HD-70C95/H D-80C95 



'Output 5-6 cnly 
' 'Output 1-4 only 
X - Irrelevant 


Description 

These gates are monolithic complementary MOS (CMOS) in¬ 
tegrated circuits constructed with N- and P- channel en¬ 
hancement mode transistors. Each of the devices are used to 
convert CMOS orTTL outputs to three-state outputs with no 
logic inversion. The HD-70C95/HD-80C95 has common 
three-state controls for all six buffers. The HD-70C97/HD- 
80C97 has two three-state controls, one for two buffers and 
one for the other four. 

Inputs are protected from damage due to static discharge by 
diode clamps to Vqq and GND. 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 91. 


Connection Diagrams 















absolute MAXIMUM RATINGS (Notel) 



Voltage at Any Pin 

0.3V to Vqq +0.3V 

Storage Temperature Range 

-65°C to+150°C 

Operating Temperature Range 


Package Dissipation 

500mW 

HD-70C95,HD-70C97 

-550Cto+1250C 

Power Supply Voltage, Vqq 

16V 

HD-80C95,HD-80C97 

-40°e to +85°C 

Lead Temperature (Soldering, 10 sec) 

300°C 


ELECTRICAL CHARACTERISTICS 


Min/max limits apply across temperature range unless otherwise specified. 

= 25°C, C|_ = 50 pF, Input rise and fall times = 20 ns unless otherwise 


MIN. I TYP. MAX. UNITS 


specified. 

CONDITIONS 


CMDSTDCMOS 






Logical "1" Input Voltage 

V|N(1) 

3.5 

8.0 



V 

V 

Logical "0" Input Voltage 

V|N(0) 



1.5 

2.0 

V 

V 

Logical "1" Dutput Voltage 

VOutd) 

4.5 

9.0 



V 

V 

Logical "0" Dutput Voltage 

VOut(O) 



0.5 

1.0 

V 

V 

Logical "1" Input Current 

l|N(l) 


0.005 

1.0 

pA 

Logical "0" Input Current 

■lN(0) 

1.0 

-0.005 


juA 

Dutput Current in High 



0.005 

1.0 


Impedance State 


1.0 

-0.005 


fJiA 

Supply Current 

>CC 


0.01 

15 

ma 

TTL INTERFACE 






Logical "1" Input Voltage 

V|N(1) 

Vcc 

—1.5 



V 

Logical "0" Input Voltage 

V|N(0) 



0.8 

0.8 

V 

V 

Logical "1" Dutput Voltage 

VOutd) 

2.4 

2.4 



V 

V 

Logical "0" Dutput Voltage 

VOutfO) 



0.4 

0.4 

V 

V 

DUTPUT DRIVE CURRENT 






Dutput Source Current 

•Source 

4.35 



mA 

Output Source Current 

•Source 

20 



mA 

Output Sink Current 

•sink 

4.35 



mA 

Output Sink Current 

•Sink 

1 - 

20 



mA 


Input Capacitance C||\| 

Output Capacitance Three State Cgyt 

Power Dissipation Capacity Cp^ 

Propagation Delay Time to a 

Logical "0" or Logical "1" from ° 

Data Input to Output 

Delay from Disable Input to High 
Impedance Statelfrom Logical "1" or 
Logical "0" Level)-70C95/80C95 

Delay from Disable Input to 

Logical "1" Level or to Logical "0" tni or 

LeveKfrom High Impedance State tno 

70C95/80C95 

Delay from Disable Input to High 
Impedance State (from Logical "1" or 
Logical “0" Level)-70C97/80C97 

Delay from Disable Input to Logical 

"1" Level or to Logical "0" Level tni, 

(from High Impedance State) tno 

70C97/80C97 

Propagation Delay Time to a 
Logical "0" or Logical "1" from 
Data Input to Dutput 


Vcc = 5.0V 
vcc= lOV 

Vcc = 5.0V 
Vcc= 10V 

Vcc = 5.0V, IQ = 
VCC=10V, lo = -10)UA 

Vcc = 5.0V, lo = +10^A 
Vcc = lOV , Iq = + 10 /L£A 

Vcc= 15 V,V|n = 15V 

Vcc= 15V, ViN =0V 

Vcc= 15V,Vo= 15V 
Vcc = 15V,Vo = 0V 


70C, Vcc = 4.5V 
80C, Vcc = 4.75V 

70C, Vcc = 4.5V 
80C, Vcc = 4.76V 

70C, Vcc = 4.5V, lo =-1.6mA 
80C, Vcc = 4.75,10 =-1.6mA 

70C, Vcc = 4.5V, iQ = 1.6mA 
80C, Vcc = 4.75,10 = 1.6mA 


Vcc = 5.0V, V|N(1) = 5.0V 
TA = 25PC,Vout = 0V 

Vcc= 10V,V|N(1) = 10V 
TA = 250C,Vout= OV 

Vcc = 5.0V, V|N(0) = 0V 

TA=250C,Vout = Vcc 

Vcc= 10V,V|N = 0V 
Ta = ?5°C,Vo„=Vcc 

Any input (Note 2) 

Any Dutput (Note 2) 

(Note 3) 

Vcc = 5.0V 
Vcc = 10V 


Vcc = 5.0V, Cl = 5.0pF, Rl= IOK 
Vcc= 10 V,Cl = 5.0pF, Rl = 10K 

Vcc = 5.0V,Cl = 50pF,Rl = 10K 
VCC= 10V,Cl = 50pF, Rl = lOK 


Vcc = 5.0V, Rl= IOK 
Vcc = 10V, Rl= IOK 

Vcc = 5.0V, Rl= IOK 
Vcc= 10V, Rl = IOK 


Vcc = 5.0V,Cl = 150pF 
Vcc= 10 V,Cl= 150pF 


NOTES: 1. "Absolute Maximum Ratings" are those values beyond which the safety of the device canno 
guaranteed. Except for "Operating Temperature Range" they are not meant to imply that t 
devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions for actual device operation. 

2. Capacitance is guaranteed by periodic testing. 

3. Cpo determines the no load AC power consumption of any CMOS device. 
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Typical Characteristics 


Propagation Delay vs. 
Load Capacitance 



Vcc=15V 

.. 1 ., 1 . 1 - 1 , 


0 50 100 150 

Cl - LOAD CAPACITANCE (pF) 


Atpd/pF vs. 

Power Supply Voltage 




1 







"1 

1 1 1 

Ta=25°C - 
4, tf = 20 ns _ 



1 





















1 















[ 















V 















\ 















J 















































s 


































































__ 


z 



0 5.0 10 15 

Vcc - POWER SUPPLY VOLTAGE (V) 


AC Test Circuits 


HD-70C95/HD-80C95 THREE-STATE HD-70C97/HD-80C97 



ONE OF SIX OEVICES OF TWO/FOUR DEVICES 




Waveforms 
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HD-4000A Series 



4-i 



Contents - HD-4000A Series 


COUNTERS PAGE 

Decade Counter/Divider 

+10 Decoded Decimal Outputs HD -4017 4-29 

Presettable Divide-by-"N" 

Counter Fixed or Programmable HD -4018 4-32 

14 Stage Ripple-Carry Binary HD - 4020 4-38 

Divide by 8 Counter/Divider 

with 8 Decimal Outputs HD - 4022 4-44 

7 Stage Binary HD-4024 4-50 

Presettable Up/Down Counter 

Binary or BCD Decade HD - 4029 4 - 62 

12 Stage Ripple-Carry Binary HD - 4040 4-72 

DECODERS/MULTIPLEXERS 

BCD to Decimal Decoders HD -4028 4-59 

Quad Bilateral Switch HD -4066 4-84 

FLIP-FLOPS 

Dual''D" with Set/Reset HD-4013 4-20 

Dual "J-K” with Set/Reset HD - 4027 4-56 

Quad Clocked ''D" Latch HD - 4042 4-75 

Quad Three State NOR Reset/Set Latch HD - 4043 4-78 

Quad Three State NAND Reset/Set Latch HD - 4044 4-78 

GATES/BUFFERS 

Dual 3 Input NOR Gate + Inverter HD - 4000 4-2 

Quad 2 Input "NOR" Gate HD - 4001 4-5 

Dual 4 Input "NOR" Gate HD - 4002 4-8 

Dual Complementary Pair + Inverter HD - 4007 4-11 

Quad 2 Input "NAND" Gate HD - 4011 4-14 

Dual 4 Input "NAND" Gate HD -4012 4 - 17 

Quad AND-OR Select HD - 4019 4 - 35 

Triple 3 Input "NAND" Gate HD - 4023 4-47 

Triple 3 Input "NOR" Gate HD - 4025 4- 53 

Quad 2 Input Exclusive "OR" Gate HD -4030 4-66 

Hex Buffer/Converter, Inverting HD -4049 4- 81 

Hex Buffer/Converter, Non-Inverting HD -4050 4- 81 

SHIFT REGISTERS 

8 Stage Synchronous Parallel Input/Serial Output HD - 4014 4-23 

Dual 4 Stage with Serial Input/Parallel Output HD -4015 4-26 

8 Stage Asynchronous Parallel Input/Serial Output HD - 4021 4-41 

4 Stage with J-K Input and True/ 

Complement Output HD - 4035 4-69 
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HD-4000A Series 


■HARRIS 

SEMICONDUCTOR 


A 04VISION Of HARRIS CORPORATtOM 



These circuits employ complementary MOS (CMOS) to achieve 
low power dissipation, high noise immunity and wide power 
supply voltage ranges with symmetric rise and fall times. Features 
such as these make the 4000 series ideal for use in digital design 
systems. A popular feature of the 4000 series is this logic family's 
wide range of logic functions and readily abundant supply. 


Family Features 


■ Wide Supply Voltage Range 3.0V to 15V 


■ High IMoise Immunity 0.45 Vqq Typ. 

■ Low Power lOnW Typ. for Gates 

10 pW Typ. for MSI Circuits 

■ Supply Voltage Compatibility with Both DTL and T^L 


■ All inputs are protected from 
damage due to static discharge 
by diode clamps to Vcc and 
GND unless otherwise noted. 
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h-lAJRRIS 

SEMICONDUCTOR 


HD-4000A 

Dual 3-Input "NOR” Gate Plus Inverter 


Features 


Package 


• POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 

• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 

• SINGLE POWER SUPPLY OPERATION 

• EFFECTIVE STATIC CHARGE PROTECTION 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1U and Code 9V. 


Description 


Truth Table 


HD-4000 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise Immunity, nearly 
symmetric output rise and fall times and wide power supply 
operating range. 


INPUTS 

OUTPUT 

0 

0 

0 

1 

1 

X 

X 

0 

X 

1 

X 

0 

X 

X 

1 

0 


, LOGIC'M" 

I LOGIC ^'0" 

X = DONT CARE 


Circuit Diagram 


Connection Diagrams 


INPUT 

INPUT 

INPUT 



OUTPUT 



OUTPUT 


















1 ABSOLUTE MAXIMUM RATINGS 


1 Power Supply Voltage Range, Vqq - Vgs 

-0.5VDC to+15VDC 

Voltage at any Pin 


Vss-0.3VDC< Vpjn< Vdd+0.3VDC 

Storage Temperature Range 


-65°Cto+150°C 

Power Dissipation per Package 


200mW 

Operating Temperature Range: 

HD-4000A-2 

-550010+12500 


HD-4000A~9 

-40O0 to +8500 


Specifications 




ELECTRICAL CHARACTERISTICS (STATIC) 




HD-4000A-2 






1 - 550 C 

1 + 25 OC 

1 + 1250 c 


CONDITIONS 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Voo 

NOTES 

Input Leakage 

I|L 





10 





pA 

10 

V|L = Vss 

l|H 





10 





pA 

10 

V|H = Vdd 



vnl 

1.5 



1.5 

2.25 


1.4 



V 

5 

VoH 53 . 6 VDC 

Noise Immunity 
Clock, Data Inputs 
See Note 1 

3.0 



3.0 

4.5 


2.9 



V 

10 

Vqh ^ 7.2VDC 


vnh 

1.4 



1.5 

2.25 


1.5 



V 

5 

VOL ^ -SSVDC 


2.9 



3.0 

4.5 


3.0 



V 

■i 

Vol^2-9VDC 





.01 


0 

.01 



.05 


n 

ViH = Vdd 

Output Voltage 



.01 


0 

.01 



.05 


ii 

0 

II 

0 

> 



4.99 



4.99 

5 


4.95 



n 


V|L = Vss 



9.99 



9.99 

10 


9.95 



B 


< 

0 

II 

0 

Quiescent Power 

Idd 



.05 


; .001 

.05 



3 


Bi 

BIBH 

Supply Current 



.10 


.001 

.10 



6 





•OL 

0.5 



.4 

1 


.28 



mA 

B 

Vol = .4VDC 

Output Drive 

1.1 



.9 

2.5 


.65 



mA 

B 

Vol = .5VDC 

Current 

•OH 

-.62 



-.5 

-2 


-.35 



mA 


Voh = 2.5VDC 


-.62 



-.5 

-1 


-.35 



mA 


Voh = 9.5VDC 

Input Capacitance 






5 





pF 






HD-4000A-9 


■ 




1 -40OC 

1 + 25 OC 

1 + 85 OC 


CONDITIONS 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 




UNITS 

BIB 


Input Leakage 

I|L 





10 






10 

V|L = Vss 

l|H 





10 






B 

V|H = Vdd 



Vnl 

1.5 



1.5 

2.25 


B 




B 


Noise Immunity 
Clock, Data Inputs 

3.0 



3.0 

4.5 


B 




B 

Vqh ^7.2VDC 


Vnh 

1.4 



1.5 

2.25 


B 





VoL :^ .95VDC 

See Note 1 


2.9 



3.0 

4.5 







VoL - 2-9VDC 


VOL 



.01 


0 

.01 

■ 




■f 

ViH = Vdd 

Output Voltage 



.01 


0 

.01 

B 




B 

< 

0 

II 

0 


VOH 

4.99 



4.99 

5 


EB 




B 

V|L = Vss 



9.99 



9.99 

10 






B 

< 

0 

II 

0 

Quiescent Power 

Idd 



0.5 


.005 

0.5 





B 


Supply Current 



5 


.005 

5 





B 



lOL 

.35 



.3 

1 






B 

VoL= WDC 

Output Drive 

.72 



.6 

2.5 






B 

VoL = -SVDC 

Current 

lOH 

-.35 



-.3 

-2 



■ 



IQ 

Voh = 2.5VDC 


-.3 



-.25 

-1 


m 

B 




Voh = 9-5VDC 

Input Capacitance 






5 





pF 
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Specifications (continued) 



ELECTRICAL CHARACTERISTICS (DYNAMIC) 


Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 




HD-4000A-2 

HD-4000A-9 





PARAMETER 

SYMBOL 

TYP. 

MAX. 

TYP. 

MAX. 

UNITS 

Vdd 


NOTES 


*PLH 

35 

95 

35 

120 

ns 

5 

V 


Propagation Delay 

25 

45 

25 

65 

ns 

10 




*PHL 

35 

50 

35 

80 

ns 

5 





25 

40 

25 

55 

ns 

10 


Ref. to Switching 
> Time Definitions 











Transition Time 

^TLH 

65 

35 

175 

75 

65 

35 

300 

125 

ns 

ns 

5 

10 


Ta=250C 


65 

125 

65 

200 

ns 

5 





*THL 

35 

70 

35 

115 

ns 

10 




NOTE: 1. V|vj|-|, V[yu_ is defined as the maximum voltage change from an ideal "1” or "O" input level that the 

circuit will withstand before producing an output state change. 


Typical Characteristics 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 



Switching Time Definition and Conditions 
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SEMICONDUCTOR 


AD«VISIONOf HARRIS CORPORATION 


HD-4 


Quad 2’lnpL 


Features 


• POWER SUPPLY OPERATING RANGE +3VDC TO 
+ 15VDC 

• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 

• SINGLE POWER SUPPLY OPERATION 

• EFFECTIVE STATIC CHARGE PROTECTION 


Description 


HD-4001 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symmetric output rise and fall times and wide power supply 
operating range. 


Circuit Diagram 



iOOIA 

,/ "HOK" Gate 


Package 


See CMOS Packaging Section 5 for complete package Infor¬ 
mation. This device Is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1U and Code 9V. 


Truth Table 


0 

1 

X 


INPUT 

0 

X 

1 


OUTPUT 

1 

0 

0 


LOGIC “1"-^VoQ 
LOGIC "0"-^Vss 


X = DON'T CARE 


Connection Diagram 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vqo -Vss 

-0.5VDC to+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-65°Cto-i-150°C 

Power Dissipation per Package 

200niW 

Operating Temperature Range: HD-4001A-2 

-550Cto-H25°C 

HD-4001A-9 

-40‘'C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


D.C. 


D.C. 


HD-4001 A-2 


-55<>C 


+25®C 


+125“C 


CONDITIONS 


PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

VOD 

NOTES 

Input Leakage 

i|L 





10 






10 

V|L = Vss 

IlH 





10 





m 

10 

V|H = VdD 



vnl 

1.5 



1.5 

2.25 


1.4 



D 

5 

VoH > 3.6VDC 

Noise Immunity 
Clock, Data Inputs 

3.0 



3.0 

4.5 


2.9 



H 

10 

VoH ^7-2VDC 


vnh 

1.4 



1.5 

2.25 


1.5 



V 

5 

VoL ^ .SfiVOC 

See Note 1 


2.9 



3.0 

4.5 


3.0 



V 

10 

VoL -2-9VDC 


VOL 



.01 


0 

.01 



.05 

V 

5 

V|H = VdD 

Output Voltage 



.01 


0 

.01 



.05 

V 

10 

IO = 0A 


VOH 

4.99 



4.99 

5 


4.95 



V 

5 

V|L = Vss 



9.99 



9.99 

10 


9.95 



V 

10 

l0 = 0A 

Quiescent Power 

loo 



.05 


.001 

.05 



3 

AA 

5 


Supply Current 



.10 


.001 

.10 



6 

AA 

10 



IQL 

0.5 



.4 

1 


.28 



mA 

5 

Vol = .4VDC 

Output Drive 

1.1 



.9 

2.5 


.65 



mA 

10 

Vol = .5VDC 

Current 

•OH 

-.62 



-.5 

-2 

B 

-.35 



mA 

5 

VoH = 2.5VDC 


-.62 



-.5 

-1 

B 

-.35 



mA 

10 

Voh = 9.5VDC 

Input Capacitance 






5 





pF 








HD-4001 A-9 



1 






-40OC 1 

+25®C 1 

+850C 1 


CONDITIONS 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

. 




UNITS 

VoD 

NOTES 

Input Leakage 

I|L 





10 





■a 

10 

V|L = Vss 

l|H 





10 



B 

Bi 

■1 

10 

V|h = Vdo 



Vnl 

1.5 



1.5 


■1 

1.4 

■ 

■ 

a 

5 

VoH 2:3.6V0C 

Noise Immunity 
Clock, Data Inputs 

3.0 



3.0 


B 

2.9 

■ 

■ 

U 

10 

VoH - 7-2VDC 


vnh 

1.4 



1.5 


B 

1.5 



V 

5 

VoL <.95VDC 

See Note 1 


2.9 



3.0 


B 

3.0 



V 

10 

VoL ^2.9VDC 


VOL 



.01 



B 




V 

5 

V|H = VdD 

Output Voltage 



.01 



u 




V 

10 

IO = 0A 


VOH 

4.99 



4.99 


■1 

4.95 


■ 

n 

5 

V|L = Vss 



9.99 



9.99 


■ 

9.95 


B 

Bi 

10 

IO = 0A 

Quiescent Power 

>00 



0.5 



0.5 




1^9 

5 


Supply Current 



5 


.005 

5 




aji 

10 



lOL 

.35 



.3 

n 

B 

.24 


B 


5 

VoL= ^VDC 

Output Drive 

.72 



.6 

Q 

■ 

.48 


■ 

n 

10 

VoL = -BVDC 

Current 

lOH 

-.35 



-.3 

B 

■ 

-.24 


B 

IjRQIII 

5 

VoH = 2.5VDC 


-.3 



-.25 

B 

■ 

-.2 


■ 


10 

Voh = 9-5VDC 

-—--- 1 

Input Capacitance 






5 





pF 
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Specifications (continued) 

ELECTRICAL CHARACTERISTICS (DYNAMIC) 

T/\ = 25°C, Cl = 15pF, Input Rise antJ Fall Times = 20ns unless otherwise specified. 




HD-4001A-2 

HD-4001 A-9 





PARAMETER 

SYMBOL 

TYP. 

MAX. 

TYP. 

MAX. 

UNITS 

Vdd 


NOTES 


^PLH 

35 

95 

35 

120 

ns 

5 



Propagation Delay 

25 

45 

25 

65 

ns 

10 





35 

50 

35 

80 

ns 

5 





•PHL 

25 

40 

25 

55 

ns 

10 


Ref, to Switching 
> Time Definitions 











^TLH 

65 

175 

65 

300 

ns 

5 


Ta = 250C 

Transition Time 

35 

75 

35 

125 

ns 

10 




^THL 

65 

125 

65 

200 

ns 

5 





35 

70 

35 

115 

ns 

10 




NOTE; 1. V(\j|-j, V(\j(_ is defined as the maximum voltage change from an ideal “I” or "0" input level that the 

circuit will withstand before producing an output state change. 



Typical Characteristics 


TYPICAL POWER DISSIPATION 



10 ^ 10 ^ 10 ^ 10 ® 10 ^ 10 ^ 
Input Frequency t (Hz) 


Switching Time Definitions and Conditions 



PULSE 

GENERATOR 
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HD-4002A 

Oiial 4-Input "HOH" Gate 





SEMICONDUCTOR 


A CMVISION Of HARRIS CORPORATION 


Features 

Package 

m POWER SUPPLY OPERATING RANGE+3VDC TO 
+15VDC 

• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 

• SINGLE POWER SUPPLY OPERATION 

• EFFECTIVE STATIC CHARGE PROTECTION 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

See package outline Code lU and Code 9V. 

Description 

Truth Table 

HD-4002 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symmetric output rise and fall times and wide power supply 
operating range. 

INPUTS 

0 0 0 0 

XXXI 

XXIX 

X 1 X X 

1 X X X 

OUTPUT 

J LOGIC "1"—Vdd 

0 LOGIC "0”-^V5s 

0 

0 

X = DON'T CARE 

Circuit Diagram 

Connection Diagram | 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vqq - Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-65°Cto+150OC 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4002A-2 

-55°C to+125°C 

HD-4002A-9 

-40°C to + 85 OC 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4002A-2 

+25®C 


PARAMETER 


Input Leakage 


Noise Immunity 
Clock, Data Inputs 
See Note 1 


Output Voltage 


Quiescent Power 
Supply Current 


Output Drive 
Current 


Input Capacitance 


MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 





10 







10 



1.5 



1.5 

2.25 


1.4 

3.0 



3.0 

4.5 


2.9 

1.4 



1.5 

2.25 


1.5 

2.9 



3.0 

4.5 


3.0 



.01 


0 

.01 




.01 


0 

.01 


4.99 



4.99 

5 


4.95 

9.99 



9.99 

10 


9.95 


i 

.05 


.001 

.05 




.10 


.001 

.10 


0.5 



.4 

1 


M 

1.1 



.9 

2.5 



-.62 

-.62 



-.5 

-.5 

-2 

-1 




+I25OC 

' TYP.I MAX. UNIT? 

pA 


HD-4002A-9 


PARAMETER 


Input Leakage 


Noise Immunity 
Clock, Data Inputs 
See Note 1 


Output Voltage 


Quiescent Power 
Supply Current 


Output Drive 
Current 


Input Capacitance 



MIN. 

TYP. 

MAX. 


10 



10 


1.5 

2.25 


3.0 

4.5 


1.5 

2.25 


3.0 

4.5 



0 

.01 


0 

.01 

4.99 

5 


9.99 

10 



.005 

0.5 


.005 

5 

.3 

1 


.6 

2.5 


-.3 

-2 


-.25 

-1 



5 



CONDITIONS 
Tool NOTES 
10 V|L = Vss 
10 V|H = Voo 

5 Voh^ 3.6VDC 
10 VoH - 7.2VDC 

5 Vol^.95VDC 
10 V0L-2.9VDC 

5 V|H = VoD 
10 lo = 0A 

5 V|L = Vss 
10 lo = 0A 


5 Vol = .4VDC 
10 Vol = .5VDC 





















Specifications (continued) 

ELECTRICAL CHARACTERISTICS (DYNAMIC) 

T/v = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

HD-4002A-2 

HD-4002A-9 

UNITS 

VOD 

NOTES 

TYP. 

MAX. 

TYP. 

MAX. 

Propagation Delay 

*PLH 

35 

25 

95 

45 

35 

25 

120 

65 

ns 

ns 

5 

10 

Ref. to Switching 
> Time Definitions 

ta = 25 OC 

•PHL 

35 

25 

50 

40 

35 

25 

80 

55 

ns 

ns 

5 

10 

Transition Time 

•tlh 

65 

35 

175 

75 

65 

35 

300 

125 

ns 

ns 

5 

10 

'thl 

65 

35 

125 

70 

65 

35 

200 

115 

ns 

ns 

5 

10 


NOTE: 1. V|y||-|, V|\ii_ is defined as the maximum voltage change from an ideal “1" or "O" input level that the 

circuit will withstand before producing an output state change. 


Typical Characteristics 


10 ^ 


10 ^ 


" 10 ^ 
<T3 

o 



a 


10 


1 


TYPICAL POWER DISSIPATION 
vs. INPUT FREOUENCY 



10 ^ 10 ^ 10 ^ 10 ® 10 ^ 
Input Frequency f (Hz) 


10^ 


Switching Time Definitions and Conditions 
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HD-4007A 


Dual Complementary Pair Plus Inverter 


Features 


Package 


• POWER SUPPLY OPERATING RANGE +3VDC to +15VDC. 


• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE. 

• SINGLE POWER SUPPLY OPERATION. 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


• EFFECTIVE STATIC CHARGE PROTECTION. 


See package outline Code lU and Code 9V. 


Description 


Functional Diagrams 


FUNCTIONS CONNECTIONS 


The HD-4007 is a special purpose CMOS integrated circuit. 
Source and drain terminals for two P-channel and two 
N-channel transistors are independently available at pins 
providing flexibility to configure several digital logic or 
linear MOS transistor functions. 


Circuit Diagram 




NOTE: 

Vdd be the most 
positive potential. 

V55 must be the most 
negative potential. 


Triple Inverters 

6—8 5 



Dual Bi-Directional Transmission Gate 
I21INPUT (OUTPUT) 



OUTPUTS. " J OUTPUTS 
(INPUT A) (INPUTS) 

Functional Logic 

High Sink Current Driver 

6—^0-12 

High Source Current Driver 

6 —[^> 0-12 


14-2-11 
8-13 
1 -5 

7-4-9 


1 - 12-13 

4- 8 

5- 9 

2-14-11 

13-2 

1-11 

12-5-8 

7-4-9 


1- 5-12 

2- 9 
11-4 
8-10-13 

3- 6 


2-14 
1 - 11 
5-12-13 
4-8-9 


2-11 - 13 
1-8-12 
5-9 
4-7 


6- 3-10 
11-14 

7- 4-9 

8- 5-12 


6- 3-10 
14-2-11 

7- 9 

13-1 - 12 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, VdD - Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

VSS-0.3VDC <Vpin <Vgd+0.3VDC 

Storage Temperature Range 

-650C to+150°C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4007A-2 

- 550 c to+125'>C 

HD-4007A-9 

-40OC to + 85 OC 



Noise Immunity 1 '^NL 
Clock, Data Inputs ' 

See Note 1 


Output Voltage 


Quiescent Power 
Supply Current 


Output Drive 
Current 


5 Voh = 2-5VDC 
10 Voh = 9.5VDC 


Input Capacitance 
























































Specifications (continued) 

ELECTRICAL CHARACTERISTICS (DYNAMIC) 

T/\ = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 




HD-4007A-2 

HD-4007A-9 



PARAMETER 

SYMBOL 

TYP. 

MAX. 

TYP. 

MAX. 

UNITS 

Voo 


*PLH 

35 

60 

35 

75 

ns 

5 

Propagation Delay 

20 

40 

20 

50 

ns 

10 



35 

60 

35 

75 

ns 

5 



^PHL 

20 

40 

20 

50 

ns 

10 



50 

75 

50 

100 

ns 

5 

Transition Time 

^TLH 

30 

40 

30 

50 

ns 

10 

^THL 

50 

75 

50 

100 

ns 

5 



30 

40 

30 

50 

ns 

10 


NOTES 


Ref. to Switching 
Time Definitions 
Ta = 25°C 


NOTE: 1. V|vj|-j, V|vjl is defined as the maximum voltage change from an ideal ”1'' or ”0'' input level that the 

circuit will withstand before producing an output state change. 


Typical Characteristics 



TYPICAL POWER DISSIPATION 



10 ^ 10 ^ 10 ^ 10 ^ 
Input Frequency f (Hz) 


10 ' 


IQS 


Switching Time Definitions and Conditions 



PULSE 

GENERATOR 
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KiARRIS 

SEMICONDUCTOR 

A DtVIStON Of HARRIS CORPORATION 


HD-4011A 

Quad 2-Input "NAND” Gate 


Features 

Package 

• POWER SUPPLY OPERATING RANGE+3VDC TO 
+15VDC 

• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

VOLTAGE 

Flat Packs. 

• SINGLE POWER SUPPLY OPERATION 

See package outline Code 1U and Code 9V. 


• EFFECTIVE STATIC CHARGE PROTECTION 


Description 

Truth Table 

HD-4011 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 

INPUT 

OUTPUT 

0 0 

0 1 

1 

1 LOGIC "1"->Vq[) 


quiescent power consumption, high noise immunity, nearly 
symmetric output rise and fall times and wide power supply 
operating range. 


1 0 
1 1 


LOGIC "0" 


■Vss 





















1 Specification | 

1 ABSOLUTE MAXIMUM RATINGS 











1 Power Supply Voltage Range, Vqq - Vss 








-0.5VDC to+15VDC 1 

1 Voltage at any Pin 











Vss- 0.3VDC< Vpin < Vqd+0.3VDC 1 

I Storage Temperature Range 










-65°Cto+150°C 1 

1 Power Dissipation per Package 










200mW 

1 

I Operating Temperature Range: 

HD- 

4011A-2 







-55°Cto+1250C 1 

1_ 



HD-4011A-9 







-40‘>C to +850C 1 

1 ELECTRICAL CHARACTERISTICS (STATIC) 















HD-4011A-2 






1 




1 - 550 c 

1 +25®C 

[ +I 25 OC 


CONDITIONS 1 


PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 


Input Leakage 

I|L 





10 





pA 

10 

V|L = Vss 


i|H 





10 





pA 

10 

V|H = Vqo 




vnl 

1.5 



1.5 

2.25 


1.4 



V 

5 

Vqh ^3.6VOC 


Noise Immunity 
Clock, Data Inputs 

3.0 



3.0 

4.5 


2.9 



V 

10 

VOH-7.2VDC 



vnh 

1.4 



1.5 

2.25 


1.5 



V 

5 

VoL ^ -aBVDC 

See Note 1 



2.9 



3.0 

4.5 


3.0 



V 

10 

V0L^2.9VDC 



VOL 



.01 


0 

.01 



.05 

V 

5 

ViH = Vdd 

D.C. 

Output Voltage 



.01 


0 

.01 



.05 

V 

10 

• O = 0A 



Vqh 

4.99 



4.99 

5 


4.95 



V 

5 

V|L = Vss 




9.99 



9.99 

10 


9.95 



V 

10 

• O = 0A 


Quiescent Power 

'dd 



.05 


.001 

.05 



3 


5 



Supply Current 



.10 


.001 

.10 



6 


10 




lOL 

.31 



.25 

.5 


.175 



mA 

5 

Vol = .5VDC 


Output Drive 

.62 



.5 

.6 


.35 



mA 

10 

VoL = -SVDC 


Current 

'OH 

-.31 



-.25 

-.5 


-.175 




■n 

Vqh =4.5VDC 



-.75 



-.6 

-1.2 


-.4 





Voh = 9.5VDC 


Input Capacitance 






5 










1 




HD-4011A-9 



_ 1 







-40OC 1 

+ 25 OC 1 

+ 85 OC _1 


CONDITIONS 1 


PARAMETER 

SYM.| 




MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 


Pffiil 

NOTES 


Input Leakage 

m 





10 





pA 

10 

V|L = Vss 


l|H 


■I 



10 







V|H = Voo 




Vnl 

1.5 

■1 

■ 

1.5 

2.25 


1.4 




5 

VOH ^3,6V0C 


Noise Immunity 
Clock, Data Inputs 

3.0 

■ 

■ 

3.0 

4.5 


2.9 




10 

VoH - 7.2VDC 



Vnh 

1.4 



1.5 

2.25 


1.5 




5 

VoL :^ -95VDC 

See Note 1 



2.9 



3.0 

4.5 


3.0 




10 

Vol^2.9VDC 



VOL 



.01 


0 

.01 



.05 


5 

V|H = VdD 

D.C. 

Output Voltage 



.01 


0 

.01 



.05 


10 

IO = 0A 


VOH 

4.99 



4.99 

5 


4.95 




5 

V|L = Vss 





9.99 



9.99 

10 


9.95 




10 

• O = 0A 


Quiescent Power 

•dd 





.005 

.5 



15 


5 



Supply Current 





.005 

5 



30 


10 




•OL 

.145 



.12 

.5 


.095 




B 

Vol = .5VDC 


Output Drive 

.3 



.25 

.6 


.2 




B 

Vol = -5VDC 


Current 

•oh 

-.145 



-.12 

-.5 


-.095 




B 

Vqh =4.5VDC 



-.35 



-.3 

-1.2 


-.24 




B 

Voh = 9.5VDC 


Input Capacitance 






5 





Pl= 1 

1 





4-15 







Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15^F, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 


Propagation Delay 


Transition Time 


HD-4011A-2 HD-4011A-9 


SYMBOL 

TYP. 

MAX. 

TYP. 

MAX. 

UNITS 

Vdd 

*PLH 

50 

75 

50 

100 

ns 

5 

25 

40 

25 

50 

ns 

10 

*PHL 

50 

75 

50 

100 

ns 

5 

25 

40 

25 

50 

ns 

10 


75 

100 

75 

125 

ns 

5 

^TLH 

40 

60 

40 

75 

ns 

10 


75 

125 

75. 

150 

ns 

5 

^THL 

50 

75 

50 

100 

ns 

10 


Ref. to Switching 
Time Definitions 
Ta = 25®C 


NOTE: 1. V(y||-|, VfyiL is defined as the maximum voltage change from an ideal "1" or ”0" input level that the 

circuit will withstand before producing an output state change. 


Typical Characteristics 




Input Frequency f (Hz) 


Switching Time Definitions and Conditions 



























SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD- 

Dua! 4-lnpu 


Features 


• POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 

• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 

• SINGLE POWER SUPPLY OPERATION 

• EFFECTIVE STATIC CHARGE PROTECTION 


Description 


HD-4012 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symmetric output rise and fall times and wide power supply 
operating voltage range. 


Circuit Diagram 


4012A 

t "HAND" Gate 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1U and Code 9V. 


Truth Table 


INPUT 

OUTPUT 




0 

X 

X 

X 

1 




X 

0 

X 

X 

1 

LOGIC 

uy 

’-►Vdd 

X 

X 

0 

X 

1 

LOGIC 


CO 

CO 

> 

t 

X 

X 

X 

0 

1 




1 

1 

1 

1 

0 

X = DON'T 

CARE 


Connection Diagram 



4 



















ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, V 00 - Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -O-SVDC < Vpin < Vqd +0,3VDC 

Storage Temperature Range 

-65°Cto+150°C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4012A-2 

-55°C to +125°C 

HD-4012A-9 

-40°C to +85°C 







































Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

HD-4012A-2 

HD-4012-9 

UNITS 

Vdd 

NOTES 

TYP. 

MAX. 

TYP. 

MAX. 

Propagation Delay 

•PLH 

50 

25 

75 

40 

50 

25 

100 

50 

ns 

ns 

5 

10 

Ref. to Switching 
y Time Definitions 
TA = 250C 

tPHL 

100 

50 

150 

75 

100 

50 

200 

100 

ns 

ns 

5 

10 

Transition Time 

'TLH 

75 

40 

100 

60 

75 

40 

125 

75 

ns 

ns 

5 

10 

*THL 

250 

125 

375 

200 

250 

125 

500 

250 

ns 

ns 

5 

10 


NOTE: 1. V(y|H, VnL defined as the maximum voltage change from an ideai "1" or "0” input level that the 

circuit will withstand before producing an output state change. 


Typical Characteristics 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 



Switching Time Definitions and Conditions 





4 - 


























HD-4013A 

Dual "D" f Up-Flop 






SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 


Features 

m POWER SUPPLY OPERATING RANGE+3VDC TO 
+15VDC 

• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 

• SINGLE POWER SUPPLY OPERATION 

• EFFECTIVE STATIC CHARGE PROTECTION 

Description 

The HD-4013 is a small scale CMOS integrated circuit pro¬ 
viding the system designer with basic gate building blocks 
for configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symmetric output rise and fall times and wide power supply 
operating voltage range. 



Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1U and Code 9V. 


Truth Table 


NO 

CHANGE 

A level 

X DON'T CARE CASE 
** FF1/FF2 TERMINAL 
ASSIGNMENTS 


Connection Diagram 



TRUTH TABLE 




















Output Voltage 


Quiescent Power 
Supply Current 


Output Drive 
Current 


Input Capacitance 









Specifications (continued) 



ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, C[_ = 15pF, Input Rise and Fall Times = 20ns otherwise specified. 


A.C. 


PARAMETER 


Propagation Delay 
Clock to Q 


Transition Time 


Minimum Clock 
Pulse Width 


Clock Rise, 
Fall Time 


Set Up Time 


Maximum Clock 
Frequency 


Propagation Delay 
Set, Reset 


Minimum Set, 

Reset Pulse Width 

NOTE: 


SYMBOL 


tpLH = ^PHL 


Tlh = ^thl 


^WL - 


VCL = ^fCL 


^SLH = tSHL 


^CL 


^PHL = ^PLH 


tWH{S) = 
tWH(R) 


HD-4013 A-2 


MIN. 


2.5 

7 


TYP. 


150 

75 


75 

50 


125 

50 


20 

10 


4 

10 


175 

75 


125 

50 


MAX. 


300 

110 


125 

70 


200 

80 


15 

5 


40 

20 


300 

110 


250 

100 


HD-4013 A-9 


MIN. 


TYP. 


150 

75 


75 

50 


125 

50 


20 

10 


4 

10 


175 

75 


125 

50 


MAX. 


350 

125 


150 

75 


500 

100 


15 

5 


50 

25 


350 

125 


500 

125 


UNITS 


ns 

ns 


As 


MHz 

MHz 


ns 

ns 


CONDITIONS 


vdd 


5 

10 


5 

10 


5 

10 


5 

10 


5 

10 


5 

10 


5 

10 


5 

10 


NOTES 


S=R = Vss 


D = C = Vss 


1. Vmi_|, V(^(_ is defined as the maximum voltage change from an ideal "1" or "0” 
input level that the circuit will withstand before producing an output state change. 
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HARRIS 

SEMICONDUCTOR 

A CMVISIOfM Of HARRIS CORPORATION 


HD-4014A 

8-Stage Static Shift Register 


Features 


• CMOS TECHNO LOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 

• MSI COMPLEXITY- EIGHT SHIFT REGISTER STAGES 

WITH PARALLEL/SERIAL INPUT 
CONTROL AND BUFFERING ON 
BOTH INPUTS AND OUTPUTS. 

• FULLY STATIC OPERATION 

• CLOCK RATE 5MHz(TYP.) VoD-VsS=10V 


Truth Table 


^ SER, PAR.SER. p| pj.p (injER- Qp 
IN CONTROL NAM 


IlNO 

J CHANGE) 


X = DON'T CARE CASE 


A= LEVEL CHANGE 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Logic Diagram 


Description 


The HD-4014 is an 8 stage shift register with parallel or serial 
data input and serial data output capabilities. 

The state of the parallel/serial input determines the data 
entry mode. With a high on the parallel/serial control, input 
data is loaded from the parallel inputs synchronous with the 
positive going clock input. A low on the parallel/serial input 
enables serial data entry synchronous with the positive going 
clock. 

Parallel operation of two or more HD-4014's allows bit 
expansion beyond eight bits. 


Connection Diagram 




TERMINAL NO. 16 = Vqd 
TERMINAL NO. 8 = GNO 


















Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, VpQ-Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-65°C to+150°C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4014A-2 

-5500 to +I 25 OC 

HD-4014A-9 

-40°C to +85°C 


TYP. MAX. I MIN. TYP. MAX. I MIN. TYP. MAX. I UNITS Vqd NOTES 


Input Leakage 


Noise Immunity 
(All Inputs) 


N-Channel 

.C. Output Drive Current 
P-Channel 


Quiescent Device 
Dissipation/Package 


Low Level Vql 

Output Voltage - 

High Level Vqh 


PARAMETER SYM. MIN 


Input Leakage 


Noise Immunity 
(All Inputs) 


N-Channel IqN ^ 0 ^^ 

.C. Output Drive Current - 

P-Channel IqP 

Quiescent Drive 
Current 


Quiescent Device 
Dissipation/Package 




Vo = 0.5 
Vo = 0.5 


VO = 4.5 
10 I VO = 9.5 



5 


10 


5 


10 


CONDITIONS 

Vqd 

NOTES 


ll^ 

5 


10 













































































Specifications 


\i 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

HD-4014A-2 

HD-4014 A-9 

UNITS 

CONDITIONS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

VDD 

NOTES 

Propagation Delay Time 

•PHL=tPLH 


300 

100 

750 

225 


300 

100 

1000 

300 

ns 

ns 

5 

10 


Transition Time 

*THL=*TLH 


150 

75 

300 

125 


150 

75 

400 

150 

ns 

ns 

5 

10 


Minimum Clock 

Pulse Width 

*WL"*WH 


200 

100 

500 

175 


200 

100 

830 

200 

D 

5 

10 


Clock 

Rise & Fall Time 

1 




15 

15 



15 

15 

IB 

H 


Set Up Time 



100 

50 

350 

80 


100 

50 

500 

100 

Hi 

H 


Maximum Clock 
Frequency 

^CL 

1 

3 

2.5 

5 


0.6 

2.5 

2.5 

5 ' 


MHz 

MHz 

5 

10 


Input Capacitance 

C| 


5 



5 


pF 

■ 




































HARRIS 

SEMICONDUCTOR 

A DIVISION Of HARRIS CORPORAT ION 


HD-4015A 

Dual 4-Stage Static Shift Register 


Features 

Description 

• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 

LOW QUIESCENT POWER DISSIPATION 

• FULLY STATIC OPERATION 

• MSI COMPLEXITY - 8 MASTER-SLAVE FLIP-FLOPS 

ONASINGLECHIP 

• CLOCK RATE 5 MHz (TYP.) Vqq - Vgg = 10V 

The HD-4015 is a dual 4 stage static shift register. Both four 
bit segments are capable of independent operation. With an 
independent serial “Data”, “Clock”, and “Reset”, input and 
“Q” output available from each stage. 

Resetting either four bit segment occurs when its respective 
reset line is held at a high level. Data shifting occurs on the 

Package 

positive-going clock transition. 

The shift register function provided by the HD-4015 can 
easily be expanded in multiples of four stages by paralleling 
additional units as required. 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

See package outline Code 1W and Code 9L. 

Connection Diagram 

Circuit Diagram 


DATA A 7 
CLOCK A 9 
RESET A 6 


DATAb 15 
CLOCK B 1 
RESET B 14 


Block Diagram 


D 

Q 

1 


0 



Q 

R 




















Specifications 


ABSOLUTE MAXIMUM RATINGS 

Power Supply Voltage Range, Vqq ~ Vss 
Input Voltage Range (All Inputs), V||\i 
Storage Temperature Range 
Power Dissipation per Package 
Operating Temperature Range: HD-4015A-2 

HD-4015A-9 


ELECTRICAL CHARACTERISTICS (STATIC) 


-0.5VDC to+15VDC 

Vss -O.BVDCto Vdd+O.BVDC 

-6BOCto+1B0OC 

200mW 

-BBOCto+12BOC 
-40^0 to +8BOC 




HD-4015A-2 1 




-55“C 

+25°C 

+ 125“C 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

|[|^|| 

TYP. 


MIN. 


MAX. 

UNITS 



Input Current 





bh 









Noise Immunity 
(All Inputs) 

vnl 

vnh 

1.5 

3 

1.4 

2.9 



1.5 

3 

1.5 

3 

2.25 

4.5 

2.25 

4.5 


1.4 

2.9 

1.5 

3 



V 

V 

V 

V 

5 

10 

5 

10 

Vo = 0.8 
Vo = 1.0 

Vo = 4.1 
Vo = 9.0 

N-Channel 

Output Drive Current 
P-Channel 

IqN 



■ 

0.12 

0.25 

1^9 

■ 



■ 




IqP 

IQH 

IQIQ 



-0.08 

-0.20 




■ 

■ 

mA 

mA 


■ 

Quiescent Device 
current 

n 

■ 


D 

■ 

Q 

5 

10 

■ 

■ 

m 

MA 

pA 

5 

10 

■ 

Quiescent Device 
Dissipation/Package 

Pd 

■ 

■ 

Qj 

■ 

Q 




9{jlj!j| 

MW 

MW 

5 

10 


Low Level 

Output Voltage 

High Level 

vql 

■ 

■ 


■ 



■ 


9E9 

^^9 


^9 


vqh 

4.99 

9.99 



4.99 

9.99 



4.95 

9.95 



V 

V 

5 

10 

99 




HD-4015A-9 1 



■ 

-40OC 

+ 250 C 

+ 850 C 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 




MIN. 

TYP. 

MAX. 

UNITS 

vdd 


Input current 

ii 










pA 



Noise Immunity 
(All Inputs) 



■ 




■ 

1.4 

2.9 



V 

V 

5 

10 

m 


Q 






1.5 

3 



V 

V 

5 

10 


N-Channel 

Output Drive Current 
P-Channel 

IqN 







0.05 

0.08 

■ 


mA 

mA 

5 

10 

H 






-0.16 

-0.44 


-0.04 

-0.08 

■ 

■ 

mA 

mA 

5 

10 

Vo = 4.5 
VO = 9.5 

Quiescent Device 
Current 

D 

■ 

■ 

50 

100 


0.5 

1 

50 

100 




juA 

ma 

5 

10 


Quiescent Device 
Dissipation/Package 

D 


■ 

250 

1000 


2.5 

10 

250 

1000 


■ 


mw 

MW 

5 

10 


Low Level 

Output Voltage 

High Level 

IQI 

■ 

■ 

191 

1991 

■ 


m 


■ 

[99 

^^9 


5 

10 


VqH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 
















































Specification (continued) 

ELECTRICAL CHARACTERISTICS (DYNAMIC) 
































HD-4017A 

Decade Counter/Divider 



KIAJRRIS 

SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORATION 



Features 

Package 

• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 

LOW QUIESCENT POWER DISSIPATION 

• MSI COMPLEXITY - FIVE COUNTER STAGES, OUTPUT 
DECODING, AND INPUT/OUTPUT BUFFERING ON A 

SINGLE CHIP 

• FULLY STATIC OPERATION 

• SYNCHRONOUS CLOCKING 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

See package outline Code 1W and Code 9L. 

Description 

Connection Diagram 

The HD-4017 is a five stage Johnson decade counter with 
decoded outputs. The Johnson counter configuration pro¬ 
vides high speed synchronous clocking and spike-free out¬ 
puts. Clocking occurs on the positive going clock Input with 
the clock enable input “low”. Internal clock is inhibited 
when the clock enable signal Is “high”. A “high” on the re¬ 
set input resets the counter the to “zero” state. 


vdd 

16 

t 



CLOCK 14 — 

CLOCK ENABLE 13 — 

RESET 15 — 


_ 3 "0" 

— 2 "1” 

— 4 “ 2 " 

— 7 "3'' 

— 10 ''4'' 

— 1 ”5'' 

DECODED 
> DECIMAL 

OUT 

The state of the undecoded outputs is “low”. The decoded 
output going and remaining high for one clock cycle. 



— 5 ”6" 

— 6 “T 

— 5 "8" 


A carry output Is provided to allow for counter expansion to 
additional decades. 



— 11 "9" 

X 

— 12 CARR 

OUT 

Y 



8 

vss 




Logic Diagram 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 

• 


Power Supply Voltage Range, Vqd - Vss 

-0.5VDCto+15VDC 

Input Voltage Range (All Inputs), V||\| 

Vss -O.BVDCto VDD+0.5VDC 

Storage Temperature Range 

-650c to +150OC 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4017A-2 

-550Cto+1250C 

HD4017A-9 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS (STATIC) 


PARAMETER 

SYM. 

HD-4017A-2 

UNITS 

vdd 

NOTES 

- 55 OC 

+ 25 OC 

+I 25 OC 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Input Leakage 

I| 





10 





pA 



Noise Immunity 

vnl 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vo = 0.8 

Vo = 1.0 

vnh 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3 



V 

V 

5 

10 

Vo = 4.2 

Vo = 9.0 

N-Channel 

Output Drive Current 

P-Channel 

idN 

0.06 

0.12 



0.05 

0.1 

0.1 

0.4 


0.035 

0.07 



mA 

mA 

5 

10 

Vo = 0.5 Decoded 
Vo = 0.5 Outputs 

0.185 

0.45 



0.15 

0.35 

0.4 

1 


0.105 

0.25 



mA 

mA 

5 

10 

Vo = 0.5 Carry 

Vo = 0.5 Output 

«dP 

-0.0375 

-0.12 



-0.03 

-0.1 

-0.075 

-0.2 


-0.021 

-0.07 



mA 

mA 

5 

10 

Vq = 4.5 Decoded 
Vo = 9.5 Outputs 

-0.185 

-0.45 



-0.15 

-0.35 

-0.4 

1 


-0.105 

-0.25 



mA 

mA 

5 

10 

Vo = 4.5 Carry 

Vo = 9.5 Output 

Quiescent Device 
Current 

IL 



5 

10 


0.3 

0.5 

5 

10 



300 

600 

MA 

MA 

5 

10 


Quiescent Device 
Dissipation/Package 

Pd 



25 

100 


1.5 

5 

25 

100 



1500 

6000 

MW 

juW 

5 

"> 


Low Level 

Output Voltage 

High Level 

VOL 



0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


VOH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 



PARAMETER 

SYM. 

HD-4017 A-9 

UNITS 

Vdd 

NOTES 

-40^0 1 

+ 25 OC 1 

+ 85 OC 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Input Leakage 

1| 





10 





pA 



Noise Immunity 
(All Inputs) 

Vnl 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vo = 0.8 

Vo = 1.0 

Vnh 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3 



V 

V 

5 

10 

< < 

0 0 

II II 

CD 

0 fSJ 

N-Channel 

Output Drive Current 

P-Channel 

IqN 

0.03 

0.085 



0.025 

0.07 

0.1 

0.4 


0.02 

0.055 



mA 

mA 

5 

10 

Vo = 0.5 Decoded 

Vo = 0.5 Outputs 

0.095 

0.3 



0.08 

0.25 

0.4 

1 


0.065 

0.2 



mA 

mA 

5 

10 

Vo = 0.5 Carry 

Vo = 0.5 Output 

IdP 

-0.018 

-0.085 



-0.015 

-0.07 

-0.075 

-0.2 


-0.012 

-0.(555 



mA 

mA 

5 

10 

Vq = 4.5 Decoded 
Vo =9.5 Outputs 

-0.095 

-0.3 



-0.08 

-0.24 

-0.4 

1 


-0.065 

-0.20 



mA 

mA 

5 

10 

Vq = 4.5 Carry 

Vo = 9.5 Output 

Quiescent Device 
Current 

IL 



50 

100 


0.5 

1 

50 

100 



700 

1400 

ma 

jLlA 

5 

10 


Quiescent Device 
Dissipation/Package 

Pd 



250 

1000 


2.5 

10 

250 

1000 



3500 

14000 

MW 

MW 

5 

10 


Low Level 

Output Voltage 

High Level 

VOL 



0.01 

0.01 


0 

0 

0.01 

0.01 

1 



0.05 

0.05 

V 

V 

5 

10 


VOH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 
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HARRIS 

SEMICONDUCTOR 

A DtVIStONOF HARRIS CORPORATION 


HD-4018A 

Presettable Divi4e-By-'N' Counter 


Features 


Connection Diagram 


• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY 
AND LOW QUIESCENT POWER DISSIPATION 

• MSI COMPLEXITY - FIVE COUNTER BITS, AND 
ASSOCIATED GATING AND BUFFERING 

• FULLY STATIC OPERATION 


PRESET 10| 
ENABLE *1 


• SYNCHRONOUS CLOCKING 


Description 


The HD-4018 is a 5-bit Johnson counter incorporating reset 
and load capabilities. Fixed and programmable frequency 
division can be implemented by hard wiring or gating feed¬ 
back to the data Input. Divide by 10, 8 , 6 ,4, and 2 result 
from feedback of Q 5 , Q 4 , Q 3 , Q 2 and Q-j to the data input. 
Proper gating of feedback results in division by 9,7, 5, or 3. 
Division by numbers greater than 10 can be performed by 
using two or more HD-4018's. 

Application of a '"high" to the reset input clears the counter 
to the '"zero" state. When the preset enable input is held 
high, data applied to the Jam inputs is loaded into the count¬ 
er asynchronously with the clock. The counter increments 
synchronously with the positive going clock transition. 


Logic Diagram 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1U and Code 9V. 


iEH 


TERMINALNO. 16 = Vqq 
TERMINAL NO. 5=GND 

















Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpo-Vss 

-0.5VDC to+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-65‘>Cto+150°C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4018A-2 

-55°Cto+1250C 

HD-4018A-9 

-40°C to +85°C 



ELECTRICAL CHARACTERISTICS (STATIC) 


PARAMETER 

SYM. 

HD-4018 A-2 


CONDITIONS 

- 55 OC 

+ 25 OC 

+I 25 OC 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 

Input Leakage 

I| 





10 





pA 



Noise Immunity 
(Any Input) 

vnl 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vo = 0.8 

Vo = 1.0 

vnh 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3 



V 

V 

5 

10 

Vo = 4.2 

Vo = 9.0 

N-Channel 

Output Drive Current 

P-Channel 

'dn 

0.18 

0.45 



0.15 

0.35 

0.4 

1 


0.105 

0.25 



mA 

mA 

5 

10 

Vo = 0.5 g 

Vo = 0.5 

0.06 

0.25 



0.05 

0.2 

0.1 

0.4 


0.035 

0.14 



mA 

mA 

5 

10 

Vo = 0.5 01,02, 

Vo = 0.5 Qs, Q4 

idP 

-0.185 

-0.45 



-0.15 

-0.35 

-0.4 

-1 


-0.105 

-0.25 



mA 

mA 

5 

10 

Vo =4.6 g 

Vo = 9.5 5 

-0.075 

-0.25 



-0.06 

-0.2 

-0.15 

-0.4 


-0.04 

-0.14 



mA 

mA 

5 

10 

Vo =4.5 01,02, 

Vo = 9.5 Q3,Q4 

Quiescent Device 
Current 

IL 


L. 

5 

10 


0.3 

0.5 

5 

10 



300 

600 

iUA 

juA 

5 

10 


Quiescent Device 
Oissipation/Package 

Pd 



25 

100 


1.5 

5 

25 

100 



1500 

600 

juW 
/i W 

5 

10 


Low Level 

Output Voltage 

High Level 

VOL 



0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


VOH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95' 

9.95 



V 

V 

5 

10 



PARAMETER 

SYM. 

HD-4018A-9 1 

UNITS 

CONDITIQNS 

-40°C 

+ 25 OC 

+ 85 OC 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Vdd 

NOTES 

Input Leakage 

I| 





10 





pA 



Noise Immunity 
(Any Input) 

vnl 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

< < 

0 0 

II II 

—* 0 

0 bo 

Vnh 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3 



V 

V 

5 

10 

Vo = 4.2 

Vo = 9.0 

N-Channel 

Output Drive Current 

P-Channel 

IdN 

0.095 

0.3 

0.03 

0.18 



0.08 

0.25 

0.025 

0.15 

0.4 

0.1 

0.4 


0.065 

0.2 

0.02 

0.12 



< < < < 
EE EE 

5 

10 

5 

10 

Vo = 0.5 Q 

Vo = 0.5 

Vo = 0.5 01,02, 
Vo = 0.5 Q3, Q4 

IdP 

-0.095 

-0.3 

-0.035 

-0.18 



-0.08 

-0.25 

-0.03 

-0.15 

-0.4 

-1 

-0.15 

-0.4 


-0.065 

-0.2 

-0.024 

-0.12 



< < < < 
EE EE 

5 

10 

5 

10 

1 

VO = 4.5 Q 

VO = 9.5 

VO = 4.5 01,02, 
Vo = 9.5 Q3, Q4 

Quiescent Device 
Current 

IL 



50 

100 


0.5 

1 

50 

100 



700 

1400 

juA 

juA 

5 

10 


Quiescent Device 
Dissipation/Package 

Pd 



250 

1000 


2.5 

10 

250 

1000 



3500 

14000 

/iW 

juW 

5 

10 


Low Level 

Qutput Voltage 

High Level 

VOL 



0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


VOH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 
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Specifications 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETERS 

SYMBOL 

HD-4018A-2 HD-4018A-9 

UNITS 


MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

VOD 

NOTES 

CLOCKED 

OPERATION 

To 05 Output 

Propagation Delay Time 

To Other Outputs 

tPHL=tPLH 


350 

125 

1000 

250 


350 

125 

1300 

300 

ns 

ns 

5 

10 


tpHL=tpLH 


500 

200 

1200 

400 


500 

200 

1600 

500 

ns 

ns 

5 

10 


To O 5 Output 

Transition Time 

To Other Outputs 

Thl^^tlh 


100 

50 

300 

150 


100 

50 

350 

200 

ns 

ns 

5 

10 


THL=tTLH 


300 

125 

900 

350 


300 

125 

1200 

450 

ns 

ns 

5 

10 


Minimum Clock 

Pulse Width 

^WL = 


200 

100 

500 

170 


200 

100 

830 

250 

ns 

ns 

5 

10 


Clock 

Rise& Fall Time 

trCL = tfCL 



15 

15 



15 

15 

MS 

MS 

5 

10 


Data input Setup Time 



175 

75 

500 

200 


175 

75 

700 

300 

ns 

ns 

5 

10 


Maximum Clock 
Frequency 

^CL 

1 

3 

2.5 

5 


0.6 

2 

2.5 

5 


MHz 

MHz 

5 

10 


Input Capacitance 

C| 


5 



5 


pF 


Any Input 

PRESET OR RESET 
OPERATION 

To Q 5 Output 
Propagation Delay Time 

To Other Outputs 

tPLH(R) 


350 

125 

1000 

250 


350 

125 

1300 

300 

ns 

ns 

5 

10 


tPHL{PR)= 

tPLH(PR) 


500 

200 

1200 

400 


500 

200 

1600 

500 

ns 

ns 

5 

10 


Preset or Reset 

Pulse Width 

tWH(R). 

tWH(PR) 


200 

100 

500 

165 


200 

100 

830 

250 

ns 

ns 

5 

10 


Preset or Reset 

Removal Time 



300 

100 

750 

225 


300 

100 

1000 

275 

ns 

ns 

5 

10 



*At Preset Enable or Jam Inputs. 


Typical Characteristics 



Waveform 











































HARRIS 

SEMICONDUCTOR 




HD-4019A 

Quad AND-OR Select Gate 


Features 


Package 


• POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 

• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE. 

• SINGLE POWER SUPPLY OPERATION 

• EFFECTIVE STATIC CHARGE PROTECTION 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Description 


Truth Table 


The HD-4019 is a small scale CMOS integrated circuit 
providing the system designer with a logic building block for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power dissipation, high noise immunity, nearly 
symmetric output rise and fall times, and wide power supply 
operating voltage range. 


CONTROL 1 

OUTPUT 



li 

0 

0 

0 

0 

1 

Bl 

1 

0 

Al 

1 

1 

Ai + Bi 


LOGIC "1”—►Vdd 
LOGIC "0"—► Vss 


Functional Diagram 


Connection Diagram 


Ka— I 
Kb— I 




















Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vp q -- Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -O.SVDG < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-65°Cto+150°C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4019A--2 

-55°Cto+125°C 

HD-4019A-9 

-40°C to + 85 OC 


ELECTRICAL CHARACTERISTICS (STATIC) 




HD-4019 A-2 






1 - 550 c 

L + 250 C 

+I 25 OC 


CONDITIONS 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 

Input Leakage 

1|L 





10 





pA 

10 

00 

00 

> 

II 

_j 

> 

IlH 





10 







ViH = Vdd 



Vnl 

1.5 



1.5 

2.25 





V 

5 


Noise immunity 
Clock, Data Inputs 
See Note 1 

3.0 



3.0 

4.5 





V 

10 

VoL -2.9VDC 


vnh 

1.4 



1.5 

2.25 


1.5 




n 



2.9 



3.0 

4.5 


3.0 




H 



VOL 



.01 


0 

.01 



.05 


n 


Output Voltage 



.01 


0 

.01 



.05 


n 

IO = 0A 


VOH 

4.99 



4.99 

5 


4.95 



V 

5 

< 

t— 

II 

< 

CO 

CO 



9.99 



9.99 

10 


9.95 



V 

10 

< 

0 

II 

0 

Quiescent Power 

IQD 



5 


.03 

5 



300 


5 


Supply Current 



10 


.05 

10 



600 

/7A 

10 



'OL 

0.6 



.45 

.9 


.3 



mA 

5 

VoL = .5VDC 

Output Drive 

0.9 



.75 

1.5 


.55 



mA 

10 

Vol = .5VDC 

Current 

IQH 

-.31 



-.25 

-.5 

■ 

-.175 



mA 

5 

Vqh = 4.5VDC 


-.95 



-.7 

-1.5 

■ 

-.5 



mA 

10 

Voh = 9-5VDC 

Input Capacitance 

C|N 





5 

12 





pF 

PF 


All A and 6 inpu 
Ka and K() input 




HD-4019A-9 






1 -40OC ’ 

+ 25 OC 1 

+850C ' 


CONDITIONS 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 

input Leakage 

I|L 





10 





pA 

10 

V|L = Vss 

ilH 





10 





HQH 


ViH = Vdd 



Vnl 

1.5 



1.5 

2.25 



■ 

imi 

B 

Mi 


Noise Immunity 
Clock, Data inputs 

3.0 



3.0 

4.5 



■ 

■ 

H 




VnH 

1.4 



1.5 

2.25 


1.5 




B 


See Note 1 


2.9 



3.0 

4.5 


3.0 




B 



VOL 



.01 


0 

.01 



.05 



viH = Vdd 

Output Voltage 



.01 


0 

.01 



.05 



< 

0 

II 

0 


VOH 

4.99 



4.99 

5 



■ 



B 

CO 

CO 

> 

II 

—1 

> 



9.99 



9.99 

10 



■ 



B 

< 

0 

11 

0 

Quiescent Power 

'dd 



50 


.1 

50 

■ 

■ 



■| 


Supply Current 



100 


.2 

100 

■ 

■ 






«0L 

.37 



.3 

1 


mam 

■ 

■1 



Vol = .5VDC 

Output Drive 

.8 



.65 

1.5 


H 

■ 

■ 



Vol = .5VDC 

Current 

iQH 

-.145 



-.12 

-•5 


Bffifll 

■ 

■ 


5 

Voh=4.5VDC 


-.6 



-.5 

-1,5 


H 

■ 

■ 


10 

Voh = 9-5VDC 

Input Capacitance 

C|N 





5 





pF 


All A and 6 inpu 






12 





pF 


Ka and Kjj input 
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Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 




PARAMETER 


Propagation Delay 


Transition Time 



HD-4019A-2 

HD-4019A-9 



SYMBOL 

TYP. 

MAX. 

TYP. 

MAX. 

UNITS 

Vdd 

•PLH 

100 

225 

100 

300 

ns 

5 

50 

100 

50 

125 

ns 

10 

•PHL 

100 

225 

100 

300 

ns 

5 

50 

100 

50 

125 

ns 

10 


100 

200 

100 

275 

ns 

5 

^TLH 

40 

65 

40 

80 

ns 

10 


100 

200 

100 

275 

ns 

5 

*THL 

40 

65 

40 

80 

ns 

10 


Ref. to Switching 
Time Definitions 


NOTE: 1. V(sj|-|, VfsjL is defined as the maximum voltage change from an ideal " or ''O'' input level that the 

circuit will withstand before producing an output state change. 


Typical Characteristics 


TYPICAL PROPAGATION DELAY 
vs SUPPLY VOLTAGE 


TYPICAL PROPAGATION DELAY 
vs. LOAD CAPACITANCE 




TYPICAL PROPAGATION DELAY 
vs AMBIENT TEMPERATURE 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 





! 1 ^! 


Switching Time Definitions and Conditions 


1^ 


90%^ 

t 

c i 

jU 0 DU 0 

— 10 % in% - 

PHL _^l ^PLH L 

- 3U 0 tJU 0 

nI 50% 50O'o 

7 ^ 

^Vio% 10% 

—7^ “OD '' 

* 


TO THREE OTHER IDENTIAL 
AND-OR SELECT GATES 



























HARIRIS 

SEMICONDUCTOR 


HD-4020A 

14-Stage Ripple-Carry Binary Counter/Divider 













ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vdq-Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vdd +0.3VDC 

Storage Temperature Range 

-65OCto+150°C 

Power Dissipation per Package 

200 mW 

Operating Temperature Range: HD-4020A-2 

-55°C to+125^0 

HD-4020A-9 

-40°Cto +85°C 




Quiescent Device 
Dissipation/package 


Low Level 

Output Voltage . 

High Level Vqh 





50 

100 



250 

1000 



0.01 

0.01 





















































Specifications (continued) 


ELECTRICAL CHARACTERIStiCS (DYNAMIC) 

J = 25°C, C|_ = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

HD-4020A-2 

HD-4020A-9 

UNITS 

VOD 

NOTES 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

CLOCKED 

OPERATION 

Propagation Delay Time 

*PHL=*PLH 


450 

150 

600 

225 


450 

150 

650 

250 

ns 

ns 

5 

10 


Transition Time 

tTHL"*TLH 


450 

200 

600 

300 


450 

200 

650 

350 

ns 

ns 

5 

10 


Minimum Clock 

Pulse Width 

*WL=*WH 


200 

70 

335 

125 


200 

70 

500 

165 

ns 

ns 

5 

10 


Clock 

Rise & Fall Time 

trCL=tfCL 



15 

15 



15 

15 

^s 

jUS 

5 

10 


Maximum Clock 
Frequency 

^CL 

1.5 

4 

2.5 

7 


1 

3 

2.5 

7 


MHz 

MHz 

5 

10 


Input Capacitance 

C| 


5 



5 


pF 


Any Input 

RESET OPERATION 

Propagation Delay Time 

*PHL(R) 


2000 

500 

3000 

775 


2000 

500 

3500 

900 

ns 

ns 

5 

10 


Minimum Reset 

Pulse Width 

tWH(R) 


1800 

300 

2500 

475 


1800 

300 

3000 

550 

ns 

ns 

5 

10 



Typical Characteristics 
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KLAJRRIS 

SEMICONDUCTOR 


Features 


HD-4021A 

8-Stage Static Shift Register 


Description 


• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 

• FULLY STATIC OPERATION 

• MSI COMPLEXITY - 8 MASTER/SLAVE FLIP-FLOPS 
ON ASINGLE CHIP 

• ASYNCHRONOUS PARALLEL OR SYNCHRONOUS 
SERIAL DATA INPUT 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Truth Table 


SERIAL PI - 1 PI - n Qn 

CONTROL UN.cnNMu 


X= OON'TCARE CASE 


Logic Diagram 


PARALLEL/ 

SERIAL 

CONTROL 


PARALLEL lNPUT-1 

07 


The HD-4021 is an 8-stage parallel or serial input/serial out¬ 
put shift register. Inputs are provided for clock, parallel/ 
serial control, serial data, and parallel data (8 inputs). "Q" 
outputs for the sixth, seventh, and eighth stages are also 
available. 

With the parallel/serial control high data is jammed into the 
register via the parallel input lines. With the parallel/serial 
input low data is shifted synchronously during the positive 
going clock. 

The HD-4021 register function can be easily expanded In 
multiples of eight stages by paralleling additional units as 
required. 


Connection Diagram 


1 2 3 4 5 6 7 8 

7| el bI 4| 13l 14l IbI 16 




Vdd = TERMINAL 16 
VoD = terminal 8 



























Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vqq-Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-65°C to+IBO^C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4021A-2 

-550Cto+1250C 

HD-4021 A-9 

-40OC to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4021 A-2 


PARAMETER 
Input Leakage 


Noise Immunity 
(All Inputs) 


Output Drive Current IqN 


Quiescent Drive 
Current 

Quiescent Device 
Dissipation/Package 

Low Level 
Output Voltage 
High Level 


-55“C 

1 +25''C 

+I 25 OC 

MIN. TYP. MAX. 

MIN. 

TYP. 

MAX. 

MIN. TYP. MAX. 



10 



1.5 

1.5 

2.25 


1.4 

3 

3 

4.5 


2.9 

1.4 

1.5 

2.25 


1.5 

2.9 

3 

4.5 


3 

0.15 

0.12 

0.3 


0.085 

0.31 

0.25 

0.5 


0.175 

-0.1 

-0.08 

-0.16 


-0.055 

-0.25 

-0.20 

-0.44 


-0.14 

5 


0.5 

5 

300 

10 


1 

10 

600 

25 


2.5 

25 

1500 

100 


10 

100 

6000 

0.01 


0 

0.01 

0.05 

0.01 


0 

0.01 

0.05 


UNITS VpD 
pA 


CONDITIONS 
DD notes 


Vo = 0.8 
VO = 1-Q 

Vo = 4.2 
Vo = 9.0 

Vo = 0.5 
Vo = 0.5 

Vo = 4.5 
Vo = 9.5 



PARAMETER 

SYM. 

Input Leakage 

I| 

Noise Immunity 

vnl 

(All Inputs) 



vnh 


IdN 

Output Drive Current 

IdP 


Quiescent Deviee 


Quiescent Device 
Dissipation/Package 


Low Level 
Output Voltage 
High Level 


HD-4021 A-9 

+25QC 

IIN. TYP. MA 
10 


+ 85 OC CONDITIONS 

TYP. MAX. UNITS Vqd NOTES 
pA 


I 


Vo =4.2 
Vo = 9.0 

Vo = 0.5 
Vo = 0.5 

Vo =4.5 
Vo = 9.5 













Specifications (continued) 


T/\ = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 




1 HD-4021 A-9 1 

1 HD-4021 A-2 1 


CO 

PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

VdD 

Propagation Delay Time 

'PHL^'PLH 


300 

100 

750 

225 


300 

100 

1000 

300 

ns 

ns 

5 

10 

Transition Time 

<thl"'tlh 


150 

75 

300 

125 


150 

75 

400 

150 

ns 

ns 

5 

10 

Minimum Clock 

Pulse Width 

’WL=*WH 


200 

100 

500 

175 


200 

100 

830 

200 

ns 

ns 

5 

10 

Minimum High Level 
Parallel/Serial Control 
Pulse Width 

*WH(P/S) 

i 


200 

100 

500 

175 


200 

100 

830 

200 

ns 

ns 

5 

10 

Clock 

Rise & Fall Time 

trCL^tfCL 



15 

15 



15 

15 

Ids 

(dS 

5 

10 

Set Up Time 



100 

50 

350 

80 


100 

50 

500 

100 

ns 

ns 

5 

10 

Maximum Clock 

Frequency 

fCL 

1 

3 

2.5 

5 

1 


0.6 

2.5 

2.5 

5 


MHz 

MHz 

5 

10 

Input Capacitance 

C| 


5 



5 


pF 



CONDITIONS 

nn I notes 


Any I nput 


From Clock or Parallel/Serial Control Input 


Typical Characteristics 

















I-LARRIS 

SEMICONDUCTOR 

A DIVISION Of HARRIS CORPORATION 


HD-4022A 

Divide-By-8 Counter/Divider with 8 Decoded Outputs 


Features 


• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 

• MSI COMPLEXITY - FIVE COUNTER STAGES, OUTPUT 
DECODING AND INPUT/OUTPUT BUFFERING ON 
ASINGLECHIP 

• FULLY STATIC OPERATION 

• SYNCHRONOUS CLOCKING 


Description 

The HD-4022 is a 4-stage Johnson counter with decoded 
outputs. The counter outputs internally drive the inputs of a 
one of eight decoder, with the decoder outputs available at 
the package pins. Buffered clock and reset pins are provided 
for maximization of circuit noise immunity and reduction of 
input capacitance. A clock enable pin is also available. The 
counter advances on the positive going clock signal if clock 
enable is low. 

The Johnson counter configuration permits high speed spike- 
free operation with all counter stages clocking in parallel. 

The normal state of an undecoded output is low, going high 
for one complete clock cycle when decoded. The carry-out 
signal goes high every 8 clock cycles, and can be used as a 
ripply carry input if two or more counters are used in 
parallel. 


Connection Diagram 


CLOCK J3 

ENABLE 

15 

RESET — 


Package 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available In Ceramic Dual In-Line and 
Flat Packs. 


Logic Diagram 


CLOCK EN^ 



TERMINAL N0.16 = Vqq 
TERMINAL NO. 8 = GND 


-44 



See package outline Code 1W and Code 9L. 



Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vqq-Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vdd +0.3VDC 

Storage Temperature Range 

-65°Cto+150°C 

Power Dissipation per Package 

200 mW 

Operating Temperature Range: HD-4022A-2 

-550Cto+125°C 

HD-4022A-9 

-40OC to +85^0 



Quiescent Device 
Dissipation/Package 


Low Level 
Output Voltage 
High Level 


HD-4022A-9 


PARAMETER 


Input Leakage 




Output Drive Current 



Quiescent Device 
Dissipation/Package 


Low Level 

Output Voltage . 

High Level Vqh 


1.4 

2.9 



0.03 

0.06 

0.095 

0.155 



-0.018 

-0.06 

-0.095 

-0.155 





50 

100 



250 

1000 



0.01 

0.01 


+ 25 OC 

MIN. 

TYP. 

MAX. 


10 


1.5 

2.25 


3 

4.5 


1.5 

2.25 


3 

4.5 


0.025 

0.15 


0.05 

0.3 


0.08 

0.5 


0.13 

1 


-0.015 

-0.075 


-0.05 

-0.15 


-0.08 

-0.4 


-0.13 

-0.8 



0.5 

50 


1 

100 







1 CONDITIONS 

UNITS 

vdd 

NOTES 

pA 



V 

5 

Vo = 0.8 

V 

10 

Vo = 1.0 

V 

5 

Vo =4.2 

V 

10 

< 

0 

CD 

0 

mA 

5 

Vo = 0.5 Decoded 

mA 

10 

Vo = 0.5 Outputs 

mA 

5 

Vo = 0.5 Carry 

mA 

10 

Vo = 0.5 Output 

mA 

5 

Vo = 4.5 Decoded 

mA 


Vo = 9.5 Outputs 


























Specifications (continued) 


ELECTRICAL CHARACTERISTICS 

Ta = 250C, Cl=15pF Input 


(DYNAMIC) 

Rise and Fall Times = 20ns unless otherwise specified. 


CLOCKED 

OPERATION 

Carry out Line 
Propagation Delay Time 
Decode Out Lines 


tpHL'^PLH 


Carry Out Line ^THL'^TLH 
Transition Time 

DecodeOut Lines 


%L-tWH 

trCL=tfCL 


Minimum Clock 
Pulse Width 

Clock 

Rise & Fall Time 

Clock Enable 
Set Up Time 

Maximum Clock 
Frequency 


Input Capacitance C| 

RESET OPERATION 

Carry Out Line tp^^L=tpLn 

Propagation Delay Time 

Decade Out Line ^PHL^^PLH 

Minimum Reset 
Pulse Width 


HD4022A-2 


HD4022A-9 


TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

325 

1000 


325 

1300 

125 

250 


125 

500 

400 

1200 


400 

1600 

200 

400 


200 

800 

85 

300 


85 

340 

50 

100 


50 

200 

300 

900 


300 

1200 

125 

250 


125 

500 

250 

500 


250 

830 

85 

170 


85 

250 


15 



15 


15 



15 

175 


700 

175 


75 


300 

75 


2.5 


0.6 

2.5 


5 


2 

5 


5 



5 


300 

900 


300 

1200 

125 

250 


125 

500 

500 

1250 


500 

2500 

200 

400 


200 

800 

150 

300 


150 

600 

75 

150 


75 

300 


Typical Characteristics 


: AMBIENT >-ocOrT 

■ INPUT tr = tf = : 




- 

■■■i 

— 

— 




T1 


1 1 1 

1 

10 


102 


LOAD CAPACITANCE (Cl) = 15pF - 
Cl=50pF 


Input Clock Frequency (fQL) - kHz 


Waveform 


4 























SEMICONDUCTOR 


A 0 «VIS*ON Of HARRIS CORPORATION 


HD-^ 


Triple 3-lnpu\ 


Features 


• POWER SUPPLY OPERATING RANGE +3VDC TO +15VDC 

• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY VOLTAGE 

• SINGLE POWER SUPPLY OPERATION 

• EFFECTIVE STATIC CHARGE PROTECTION 


Description 


The HD4023 is a small scale CMOS integrated circuit 
providing the system designer with basic gate building blocks 
for configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power dissipation, high noise immunity, nearly 
symmetric output rise and fall times, and wide power supply 
operating voltage range. 


Circuit Diagram 


"NAND" Gate 



Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code lU and Code 9V. 


Truth Table 


INPUTS 

OUTPUT 


0 

X 

X 

1 


X 

0 

X 

1 

LOGIC “r —►Vdd 

X 

X 

0 

1 

LOGIC''0”—► Vss 

1 

1 

1 

0 



X= DON'T CARE 


Connection Diagram 



4 



















Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vqd - Vss 

-0.5VDC to+15VDC 

Voltage at any Pin 

Vss -0.3VDC< Vpin< Vqd +0.3VDC 

Storage Temperature Range 

-BBOCto+IBOOC 

Power D issipation per Package HD-4023A-2 

200tnW 

Operating Temperature Range: HD-4023A-9 

-BBOC to +12B“C 


-40°C to +8BOC 


ELECTRICAL CHARACTRISTICS (STATIC) 




HD-4023A-2 | 






-550c 

1 +25OC 

+I25OC 


CONDITIONS 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Voo 

NOTES 

Input Leakage 

I|L 











10 

V|L = Vss 

i|H 





n 






10 

o 

0 

> 

II 

X 

> 



Vnl 

1.5 



D 

2.25 

■■I 

1.4 




5 

VoH ^3.6V0C 

Noise Immunity 
Clock, Data Inputs 

3.0 



m 

4.5 

■ 

2.9 




10 

VoH - 7-2VDC 


vnh 

1.4 



la 

2.25 

■ 

1.5 




5 

VoL ^ •95VDC 

See Note 1 


2.9 




4.5 

■ 

3.0 




10 

VoL - 2.9VDC 


VOL 



.01 

■ 





.05 


5 

< 

X 

II 

< 

a 

a 

Output Voltage 



.01 

■ 





.05 


10 

0 

II 

0 

> 


VOH 

4.99 



4.99 

5 


4.95 




5 

V|L = Vss 



9.99 



9.99 

10 


9.95 




10 

IO = 0A 

Quiescent Power 

idd 



.05 


.001 

.05 



3 


5 


Supply Current 



.10 


.001 

.10 



6 


10 



«0L 

.31 



.25 

.5 


.175 




5 

Vol = .5VDC 

Output Drive 

.62 



.5 

.6 


.35 




10 

VoL= -BVDC 

Current 

•oh 

-.31 



-.25 

-.5 


-.175 




5 

Voh = 4.5VDC 


-.75 



-.6 

-1.2 






10 

Voh = 9.5VDC 

Input Capacitance 






5 





pF 






HD-4023A-9 | 






-40OC ' 

+ 25 OC 

1 + 85 OC 


CONDITIONS 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 




UNITS 

Vdd 


Input Leakage 

I|L 





10 






10 

V|L = Vss 

l|H 





10 






10 

V|H = VoD 



Vnl 

1.5 



1.5 

2.25 


1.4 


■ 

D 

5 

Voh^3.6VDC 

Noise Immunity 
Clock, Data Inputs 

3.0 



3.0 

4.5 


2.9 


■ 

D 

10 

V0H-7.2VDC 


Vnh 

1.4 



1.5 

2.25 


1.5 


■ 

n 

5 

Vol<.95VDC 

See Note 1 


2.9 



3.0 

4.5 


3.0 


■ 

■1 

10 

Vol:^2.9VDC 


VOL 



.01 


0 

.01 



.05 

V 

5 

0 

0 

> 

II 

X 

> 

Output Voltage 



.01 


0 

.01 



.05 

V 

10 

< 

0 

II 

0 


VOH 

4.99 



4.99 

5 


4.95 



V 

5 

V|L = Vss 



9.99 



9.99 

10 


9.95 



V 

10 

IO = 0A 

Quiescent Power 

•dd 





.005 

.5 



15 

/iA 

5 


Supply Current 





.005 

5 



30 

/iA 

10 



•OL 

.145 



.12 

.5 


.095 



mA 

5 

Vol = .5VOC 

Output Drive 

.3 



.25 

.6 


.2 



mA 

10 

Vol = -5VOC 

Current 

•OH 

-.145 



-.12 

-.5 


-.095 



mA 

5 

Voh = 4.5VDC 


-.35 



-.3 

-1.2 


-.24 



mA 

10 

Voh = 9.5VDC 

Input Capacitance 






5 





pF 






4 >48 








Specifications (continued) 

ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 




HD-4023A-2 

HD-4023A-9 





PARAMETER 

SYMBOL 

TYP. 

MAX. 

TYP. 

MAX. 

UNITS 

Vdd 


NOTES 


*PLH 

50 

75 

50 

100 

ns 

5 



Propagation Delay 

25 

40 

25 

50 

ns 

10 




•PHL 

50 

75 

50 

100 

ns 

5 





25 

40 

25 

50 

ns 

10 


Ref. to Switching 
> Time Definitions 












^TLH 

75 

100 

75 

125 

ns 

5 


Ta = 250C 

Transition Time 

40 

60 

40 

75 

ns 

10 





75 

125 

75 

150 

ns 

5 





^THL 

50 

75 

50 

100 

ns 

10 





NOTE: 1. '^NLdefined as the maximum voltage change from an ideal or “O” input level that the 

circuit will withstand before producing an output state change. 


Typical Characteristics 


TYPICAL POWER DISSIPATION 



10 ^ 10 "^ 10 ^ 10 ® 10 "^ 10 ® 
Input Frequency f (Hz) 


Switching Time Definitions and Conditions 


































HLAJRRIS 

SEMICONDUCTOR 


HD-4024A 

7-Stage Binary Counter 


Features 


• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 

• MSI COMPLEXITY-SEVEN MASTER/SLAVE FLIP- 
FLOPS WITH ASSOCIATED BUFFERING ON A SINGLE 
CHIP 

• FULLY STATIC OPERATION 

• BUFFERED RESET INPUT FOR LOW CAPACITANCE 
AND HIGH NOISE IMMUNITY 

• CLOCK RATE 7MHz(typ.)Voo-Vss= 10V 


Connection Diagram 



Description 


Package 


The HD-4024 is a 7-stage binary counter. Input pulse 
shaping and reset buffering are provided on chip. Applica¬ 
tion of a high logic level to the reset input resets ail counter 
stages to “zero". The counter advances one count during the 
negative going transition of the input pulse. 


Logic Diagrams 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code ID and Code 9V. 




^ MASTER 

I SECTION 


I R - HIGH DOMINATES (RESETS ALL STAGES) 
k ACTION OCCURS ON NEGATIVE GOING 
TRANSITION OF INPUT PULSE. 


0 SLAVE 
1 SECTION 


INPUTS TO 
2 ND STAGE 


Qj out;= _ 

(Ql)( 0 )(R) 


EQUATIONS FOR STAGES 2 TO 7 

-4 _ 

^2 OUT = (Q 2 )(Qi)( 0 )(R)^ 
Q3OUT=(Q3)(Qi)(Q2)(0)(R^ 

Q4OUT = (Q4)(Qi)iQ2)(Q3>(0)(R^ 

Q5 0UT= (Q5HQi)(Q2)(Q3)(Q4)(0)(R^ 

Qe 0 UT= <Q 6 )(Qi)(Q 2 )(Q 3 )(Q 4 )<Q 5 )( 0 )<R^ 

Q? OUT= <Q 7 )(Qi)(Q 2 )(Q 3 )(Q 4 )(Q 5 )<Q 6 )( 0 )(R) 



















ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vqq - Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-65OCto+150°C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4024A-2 

-55°Cto+125°C 

HD-4024A-9 

-40°C to + 85 OC 


Specifications 




ELECTRICAL CHARACTERISTICS (STATIC) 


PARAMETER 

SYM. 

HD-4024A-2 

UNITS 

Vdd 

NOTES 

- 550 C 

+25“C 

+ 1250 C 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Input Leakage 

I| 





10 





pA 



Noise Immunity 
(All Inputs) 

VnL 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 


Vnh 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3 



V 

V 

5 

10 

Vo =4.2 

Vo = 9.0 

N-Channel 

Output Drive Current 

P-Channel 

IqN 

0.31 

0.62 



0.25 

0.5 

0.5 

1 


0.175 

0.35 



mA 

mA 

5 

10 


IqP 

-0.19 

-0.45 



-0.15 

-0.35 

-0.3 

-0.7 


-0.105 

-0.25 



mA 

mA 

5 

10 


Quiescent Device 
Current 

IL 



5 

10 


0.3 

0.5 

5 

10 



300 

600 

Ilk 

Ilk 

5 

10 


Quiescent Device 
Dissipation/Package 

Pd 



25 

100 


1.5 

5 

25 

100 



1500 

6000 

li^ 

fl\N 

5 

10 


Low Level 

Output Voltage 

High Level 

VOL 



0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


Vqh 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 

■1 


PARAMETER 

SYM. 

HD-4024A-9 

UNITS 

Vdd 


-40OC 

+ 250 C 

+850C 

MIN. 

TYP. 

MAX 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Input Leakage 

ii 





10 





pA 



Noise Immunity 
(All Inputs) 

VnL 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 


V|\IH 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3 



V 

V 

5 

10 


N-Channel 

Output Drive Current 

P-Channel 

IqN 

0.15 

0.31 



0.12 

0.25 

0.5 

1 


0.095 

0.2 



mA 

mA 

5 

10 

H 

IdP 

-0.145 

-0.31 



-0.12 

-0.25 

-0.3 

-0.7 


0.095 

-0.2 



mA 

mA 

5 

10 

Vo = 4.5 
Vo = 9.5 

Quiescent Device 
Current 

IL 


■ 



0.5 

1 

50 

100 



700 

1400 

ma 

MA 

5 

10 


Quiescent Device 
Dissipation/Package 




250 

1000 


2.5 

10 

250 

1000 



3500 

14000 

HI 

5 

10 


Low Level 

Output Voltage 

High Level 

Vql 


■ 

m 


0 

0 

0.01 

0.01 



0.05 

0.05 

B 

5 

10 


Vqh 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



B 

5 

10 
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Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

HD-4024A-2 

HD-4024A-9 

UNITS 

VqO 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT OPERATION 

Propagation Delay Time 

‘PHL'IPLH 


175 

80 

350 

125 


175 

80 

400 

150 

ns 

ns 

5 

10 

Transition Time 

tTHL.tTLH 


175 

80 

225 

125 


175 

80 

250 

150 

ns 

ns 

5 

10 

Minimum Input 

Pulse Width 

tWL. tWH 


200 

140 

330 

125 


200 

140 

500 

165 

ns 

ns 

5 

10 

Input Pulse 

Rise & Fall Time 

tfO 

tfO 



15 

10 



15 

10 

(IS 

JUS 

5 

10 

Maximum Input 

Pulse Frequency 

fO 

1.5 

4 

2.5 

7 


1 

3 

2.5 

7 


MHz 

MHz 

5 

10 

Input Capacitance 

C| 


5 



5 


pF 


RESET OPERATION 

Propagation Delay Time 

tPHL(R) 


500 

250 

700 

350 


500 

250 

800 

400 

ns 

ns 

5 

10 

Minimum Reset 

Pulse Width 

tWH(R) 


375 

200 

500 

300 

- 1 

375 

200 

600 

350 

ns 

ns 

5 

10 


Typical Characteristics 





4-52 














HD4025A 

Triple 3-Input "NOR” Gate 




SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORATION 



Features 

Package 

• POWER SUPPLY OPERATING RANGE +3V0C TO 
+15VDC. 

• NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE. 

• SINGLE POWER SUPPLY OPERATION. 

• EFFECTIVE STATIC CHARGE PROTECTION. 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

See package outline Code 1U and Code 9V. 

Description 

Truth Table 

HD-4025 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result In low 
quiescent power consumption, high noise immunity, nearly 
symetric output rise and fall times and wide power supply 
operating range. 

INPUTS 

OUTPUTS 

0 0 0 

X X 1 

X 1 X 

1 X X 

X = DON'T CA 

1 

0 LOGIC "1" —► Vqo 

0 

^ LOGIC "0" —► Vgs 

RE 

Circuit Diagram 

Connection Diagram | 




4-53 
















ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, VpD ” ^SS 

-0.5VDC to+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-65°C to+150°C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4025A-2 

-55°C to +I 25 OC 

HD-4025A-9 

-40°C to + 85 OC 


Specifications 


ELECTRICAL CHARACTERISTICS (STATIC) 




HD-4025A 2 






-55“C 

+25OC 

+125“C 


CONDITIONS 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 

Input Leakage 

I|L 





10 





pA 

10 

V|L = Vss 

l|H 





10 





pA 

10 

CD 

Q 

> 

II 

X 

> 



VnL 

1.5 



1.5 

2.25 


1.4 



V 

5 

VoH >3.6VDC 

Noise Immunity 
Clock, Data Inputs 

3.0 



3.0 

4.5 


2.9 



V 

10 

VoH ^7.2VDC 


vnh 

1.4 



1.5 

2.25 


1.5 



V 

5 

Vql <.95VDC 

See Note 1 


2.9 



3.0 

4.5 


3.0 



V 

10 

Vol^2.9VDC 


VOL 



.01 


0 

.01 



.05 

V 

5 

ViH = Vdd 

Output Voltage 



.01 


0 

.01 



.05 

V 

10 

< 

0 

II 

0 


VOH 

4.99 



4.99 

5 


4.95 



V 

5 

V|L = Vss 



9.99 



9.99 

10 


9.95 



V 

10 

< 

0 

II 

0 

Quiescent Power 

IQII 



.05 


.001 

.05 



3 


5 


Supply Current 



.10 


.001 

.10 



6 


10 



Q| 

0.5 



.4 

1 


.28 



mA 

5 

VoL= AVDC 

Output Drive 

1.1 



.9 

2.5 


.65 



mA 

10 

Vol = .5VDC 

Current 

IQII 

-.62 



-.5 

-2 


-.35 



mA 

5 

Voh = 2.5VDC 


-.62 



-.5 

-1 


-.35 



mA 

10 

Voh = 9.5VDC 

Input Capacitance 

n 





5 





pF 





■ 

HD-4025A-9 





■ 

-40'>C 


+85“C 


CONDITIONS 

PARAMETER 



TYP. 

MAX. 

MIN. 


MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 

Input Leakage 


n 




m 

n 




pA 

10 

V|L = Vss 

IlH 





n 

■ 




pA 

10 

V|H = Vdd 



Vnl 




1.5 



1.4 



V 

5 

VoH ^3.6V0C 

Noise Immunity 
Clock, Data Inputs 




3.0 



2.9 



V 

10 

VoH - 7.2VDC 


vnh 




1.5 

2.25 


1.5 



V 

5 

Vol:^.95VDC 

See Note 1 





3.0 

4.5 


3.0 



V 

10 

Vol^2.9VDC 


VOL 



.01 


0 

.01 



.05 

V 

5 

Q 

Q 

> 

II 

X 

> 

Output Voltage 



.01 


0 

.01 



.05 

V 

10 

< 

0 

II 

0 


VOH 




4.99 

5 


4.95 



V 

5 

V|L = Vss 



IS 



9.99 

10 


9.95 



V 

10 

IO = 0A 

Quiescent Power 

'do 

■ 


0.5 


.005 

0.5 



15 


5 


Supply Current 

■ 


5 


.005 

5 



30 

lUA 

10 



iql 




.3 

1 


.24 



mA 

5 

VoL = .4VDC 

Output Drive 

D 



.6 

2.5 


.48 



mA 

10 

VoL = .5VDC 

Current 

lOH 




1 

-.3 

-2 


-.24 



mA 

5 

Vqh = 2.5VDC 


B 



-.25 

-1 


-.2 



mA 

10 

Voh = 9.5VDC 

Input Capacitance 


rn 




5 





pF 
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Specifications (continued) 

ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Timqs = 20ns unless otherwise specified. 




HD-4025A-2 

HD-4025A-9 





PARAMETER 

SYMBOL 

TYP. 

MAX. 

TYP. 

MAX. 

UNITS 

Vdd 


NOTES 


^PLH 

35 

95 

35 

120 

ns 

5 



Propagation Delay 

25 

45 

25 

65 

ns 

10 




^PHL 

35 

50 

35 

80 

ns 

5 





25 

40 

25 

55 

ns 

10 


Ref. to Switching 
> Time Definitions 













65 

175 

65 

300 

ns 

5 



Transition Time 

^TLH 

35 

75 

35 

125 

ns 

10 



tjHL 

65 

125 

65 

200 

ns 

5 




35 

70 

35 

115 

ns 

10 





NOTE: 1. V[vjf-|. V|vi|_ is defined as the maximum voltage change from an ideal "1" or "0” input level that the 

circuit will withstand before producing an output state change. 


Typical Characteristics 


TYPICAL POWER DISSIPATION 



10 ^ 10 ^ 10 ^ 10 ® 10 ^ 10 ® 


Input Frequency f (Hz) 


Switching Time Definitions and Conditions 
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Features 


HD-4027A 

Dual J-K Master-Slave Flip-Flop 


Connection Diagram 


• CMOSTECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 

• FULLY STATIC OPERATION 

• INDEPENDENT SET AND RESET 
•BUFFERED OUTPUTS 


Description 


The HD-4027 consists of two “J-K'' flip-flops withjnde- 
pendent clock, set, and reset inputs. Buffered Q and Q out¬ 
puts are available from both flip-flops. 

Flip-flop state changes are synchronous with a positive go¬ 
ing clock signal. Setting or resetting either flip-flop occurs 
when a “high" is applied at its respective set or reset Input. 


Package 


See CMOS Packaging Section 5 for complete package Infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


CLOCK, il 
RESET, jl 


K2 J. 


CLOCK, 


RESET 2 


l-LAJRRIS 

SEMICONDUCTOR 



Truth Table 


PRESENT STATE 



NEXT STATE 


OUTPUTS 



1 = HIGH LEVEL 


0= LOW LEVEL 



























Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vqq-Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vdd +0.3VDC 

Storage Temperature Range 

-65°Cto+150OC 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4027A-2 

- 55 OC to+125°C 

HD-4027A-9 

-40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 




HD-4027A-2 






- 550 c 

+ 25 OC 

+I 25 OC 




PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 

Input Leakage 

h 





10 





pA 


Any Input 

Noise Immunity 

Vnl 

1.5 

3.0 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vo = 0.8 
Vo = 1.0 

(All Inputs) 

\/nh 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3.0 



V 

V 

5 

10 

Vo = 4.2 
Vo =9.0 

N-Channel 

IqN 

0.63 

1.25 



0.5 

1 

1 

2.5 


0.33 

0.7 



mA 

mA 

5 

10 

Vo = 0.5V 
Vo = 0.5V 

Output Drive Current 

P-Channel 

idP 

-0.31 

-0.8 



-0.25 

-0.65 

-0.5 

-1.3 


-0.175 

-0.45 



mA 

mA 

5 

10 

Vo = 4.5V 
Vo = 9.5V 

Quiescent Device 
Current 

'L 



1 

2 


0.005 

0.005 

1 

2 



60 

120 

/jA 

/UA 

5 

10 


Quiescent Device 
Dissipation/Package 

Pd 



1 - 

5 

20 


0.025 

0.05 

5 

20 



300 

1200 

W 

W 

5 

10 


Low Level 

VOL 



0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


Output Voltage 

High Level 

Vqh 

4.99 

9.99 

1 

i- 

4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 





HD-4027A-9 | 






-40°C 

+ 25 OC 

^ + 85 OC 




PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 

Input Leakage 

I| 





10 





pA 


Any Input 

Noise Immunity 

Vnl 

1.5 

3.0 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

00 0 

C5 

II II 

0 0 
> > 

(All Inputs) 

VnH 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3.0 



V 

V 

5 

10 

Vo = 4.2 
Vo = 9.0 

N-Channel 

IdN 

0.3 

0.72 



0.3 

0.6 

1 

2.5 


0.24 

0.5 



mA 

piA 

5 

10 

Vo = 0.5 
Vo = 0.5 

Output Drive Current 

P-Channel 

IdP 

-0.17 

-0.4 



-0.14 

-0.33 

-0.5 

; 


-0.063 

-0.27 



mA 

mA 

5 

10 

Vo = 4.5 
Vo = 9.5V 

Quiescent Device 
Current 

IL 



10 

20 


0.01 

0.05 

10 

20 



140 

280 

iuA 

iuA 

5 

10 


Quiescent Device 
Dissipation/Package 

Pd 



50 

200 


0.05 

0.5 

50 

200 



700 

2800 

juW 

)UW 

5 

10 


Low Level 

VOL 



0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 



Output Voltage 
High Level 


4.99 


V 


-5 





Specifications 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

HD-4027A-2 HD-4027A-9 

UNITS 

VdD 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Propagation Delay Time 

tPHL. 

tPLH 


150 

75 

300 

no 


150 

75 

400 

150 

ns 

ns 

5 

10 

Transition Time 

tTHL 

tJLH 

■ 

75 

50 

125 

70 


75 

50 

250 

140 


5 

10 

Minimum Clock 

Pulse Width 

tWL. 

tWH 

■ 

165 

65 

330 

no 


165 

65 



5 

10 

Clock 

Rise & Fall Time 

trCL, 

tfCL 

■ 


15 

5 



H 


5 

10 

Set Up Time 


■ 

70 

25 

150 

50 


70 

25 


ns 

ns 

5 

10 

Maximum Clock 

Frequency (T oggle Mode) 


m 

3 

8 


1 

3 

3 

8 

H 

MHz 

MHz 

5 

10 

Input Capacitance 

C| 


5 



5 


pF 


SET & RESET 
OPERATION 

Propagation Delay Time 

tPHL(R) 

tPLH(S) 

1 

175 

75 

225 

110 


175 

75 



5 

10 

Minimum Set and 

Reset Pulse Widths 

tWH(S) 

>WL(R) 

■ 

125 

50 

200 

80 


125 

50 

300 

120 

ns 

ns 

5 

10 


Typical Characteristics 
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HvQJRRIS 

SEMICONDUCTOR 


A nviStON Of HARRIS CORPORATION 



Features 

• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY 
AND LOW QUIESCENT POWER DISSIPATION 

• MSI COMPLEXITY - A COMPLETE BCD TO DECIMAL 
DECODER WITH OUTPUT BUFFERING 

• BCD TO DECIMAL OR BINARY TO OCTAL DECODING 

Description 

The HD-4028 is a BCD - decimal decoder or binary to octal 
decoder. Application of BCD at inputs A, B, C, and D will 
result in 1 of 10 outputs being decoded as defined in the truth 
table. Octal code will be decoded at outputs 0 to 7 with a 3- 
bit binary code applied to inputs A, B, and C and input D 
held "low". An output, when decoded, will be "high" with 
all other outputs "low". 

Package 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Logic Diagram 


Decoder 



Connection Diagram 



BUFFERED 

OCTAL 

DECODED 


OUTPUTS 
(1 OF 8) 


BUFFERED 
DECIMAL 
DECODED 
OUTPUTS 
(1 OF 10) 
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Specifications 

ABSOLUTE MAXIMUM RATINGS 

Power Supply Voltage Range, Vqd -*Vss -0.5VDC to +15VDC 

Voltage at any Pin Vss -0.3VDC < Vpjp < Vqq +0.3VDC 

Storage Temperature Range -65°C to +150°C 

Power Dissipation per Package 200mV\/ 

Operating Temperature Range: HD-4028A-2 -55°C to+125°C 

H D-4028A-9 -40^0 to +85^0 

E 

D.C. 

D.C. 

LECTRICALC 

PARAMETER 

HARA( 

[^TERISTICS (STATIC) 

HD-4028A-2 


VdD 

NQTES 


- 550 c 1 

+ 25 OC j 

+125°C 


SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Input Leakage 

h 





10 





pA 


Any Input 

Noise Immunity 
(All Inputs) 

vnl 

1.5 

3.0 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vq = 0.95 

Vq = 2.9 

VnH 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3.0 



V 

V 

5 

10 

Vo = 3.6 

Vq = 7.2 

N-Channel 

Output Drive Current 

P-Channel 

IqN 

0.75 

1.5 



0.6 

1.2 

1.2 

2.4 


0.45 

0.9 



mA 

mA 

5 

10 

Vo = 0.5 

Vo = 0.5 

idP 

-0.7 

-1.4 



-0.45 

-0.95 

-0.9 

-1.9 


-0.32 

-0.65 



mA 

mA 

5 

10 

Vo =4.5V 

Vo = 9.5V 

Quiescent Device 
Current 

IL 



5 

10 


0.5 

1 

5 

10 



300 

600 

H/K 

/iA 

5 

10 


Quiescent Device 
Dissipation/Package 

Po 



25 

100 


2.5 

10 

25 

100 



1500 

6000 

jLiW 

iuw 

5 

10 


Low Level 

Output Voltage 

High Level 

PARAMETER 

VOL 



0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


VOH 

SYM. 

4.99 

9.99 

_ 



4.99 

9.99 

HC 

5 

10 

>-4028/ 

^-9 

4.^5 

9.95 


_1 

V 

V 

UNITS 

5 

10 

Vdd 

NQTES 

1 -40OC 

1 + 25 OC 

1 + 85 OC 1 

IIIIQ2I2IIU 



MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Input Leakage 

I| 

r” 




10 





pA 


Any Input 

Noise Immunity 
(All Inputs) 

Vnl 



III 

1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vo = 0.95 

Vo = 2.9 


H 

■ 


1.5 

3 

2.25 

4.5 


1.5 

3.0 



V 

V 

5 

10 

Vo = 3.6 

Vo = 7.2 

N-Channel 

Output Drive Current 

P-Channel 



■ 

H 

0.3 

0.6 

1.2 

2.4 


0.25 

0.5 



mA 

mA 

5 

10 

Vo = 0.5V 

Vo = 0.5V 

IdP 


■ 


-0.22 

-0.48 

-0.9 

-1.9 


-0.18 

-0.4 



mA 

mA 

5 

10 

Vo = 4.5V 

Vo = 9.5V 

Quiescent Device 
Current 

IL 



50 

100 


5 

10 

50 

100 



700 

1400 

ma 

MA 

5 

10 


Quiescent Device 
Dissipation/Package 




250 

100 


25 

100 

250 

1000 



3500 

14000 

MW 

)UW 

5 

10 


Low Level 

Output Voltage 

High Level 




0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


Vqh 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 
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Specifications (continued) 

ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4028A-2 | H D-4028A-9 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 


Propagation Delay Time 

tPH L. 
tPLH 


250 

100 

480 

180 


250 

100 

700 

290 

ns 

ns 

5 

10 



Transition Time 

tTHL. 

tTLH 


60 

30 

150 

75 


60 

30 

300 

150 

ns 

ns 

5 

10 



Input Capacitance 

C| 


5 



5 


pF 


Any Inpul 





HD-4029A 

Presettable Up/Down Counter 




h-LAlRIRIS 

SEMICONDUCTOR 


A DIVISIOM Of HARRIS CORPOR AT K)IM 


Features 


Connection Diagram 

JAM INPUTS 


• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY 
AND LOW QUIESCENT POWER DISSIPATION 

• MSI COMPLEXITY - A 4-BIT COUNTER WITH 
ASSOCIATED CONTROL AND CARRY "LOOK" AHEAD 
CIRCUITRY 

• FUNCTIONAL FLEXIBILITY - BINARY/BCD DECADE, 
UP/DOWN COUNTING, MULTI PACKAGE SYNCHRONOUS 
OR RIPPLE OPERATION 

• LOADABLE TO ANY DESIRED STATE 


Description 


The HD-4029 is a four stage counter capable of counting up 
or down in either binary or BCD decade modes. Levels pre¬ 
set on the Jam inputs are loaded into the counter asynchro¬ 
nously with the clock when the Preset Enable input is "high" 
"Look ahead" carry capabilities are provided to facilitate 
high speed operation where two or more HD-4029's are 
used in parallel. 

The counter toggles one count on the positive going clock 
input when the carry input and preset enable inputs are 
"low". If either carry input or preset enable are "high" 
clocking is inhibited. 


PRESET ^^ 
ENABLE 1234 Vdd 
( 1 ) ( 4 ) ( 12 ) ( 13 ) ( 3 ) ( 16 ) 



Truth Tables 



CLOCK 

TE 

PE 

J 

Q 

Q 

X 

X 

0 

0 

0 

1 

X 

1 

1 

X 

Q 

Q 

X 

X 

0 

1 


Q 

1 

0 

1 

X 

Q 

Q NC 

J 

X 

1 

X 

Q 

Q NC 


NC - No Change 
TE - Toggle Enable 
X - Don't Care 


The carry out signal is normally high, going low for one 
clock cycle under the following conditions providing the 
Carry Input signal is low; 

The counter has reached its maximum count in the 
"Up" mode. 

The counter has reached its minimum count in the 
"Down" mode. 

The carry input signal functions as a clock enable permitting 
the counter to toggle only when "low". If the carry input 
is not used it must be tied to Vss- 



CLOCK 

TE 

PE 

J 

Q 

Q 

X 

X 

0 

0 

0 

1 

1 

0 

1 

X 

Q 

Q 

X 

X 

0 

1 

1 

0 

1 

1 

1 

X 

Q 

Q I 

I 

X , 

1 

X 

Q 

Q 1 


NC - No Change 
TE - Toggle Enable 
X - Don't Care 


Operating modes for the HD-4029 are selected as follows: 
Binary/Decade input "high" Binary Counter 

Binary/Decade input "low" Decade Counter 

Up/Down input "high" "Up" Counter 

Up/Down Input "low" "Down" Counter 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


CONTROL 

INPUT 

LOGIC 

LEVEL 

ACTION 

BIN/DEC 

(B/D) 

1 

0 

BINARY COUNT 
DECADE COUNT 

UP/DOWN 

(U/D) 

1 

0 

UP COUNT 

DOWN COUNT 

PRESET 

ENABLE 

(PE) 

1 

0 

JAM IN 

NO JAM 

CARRY IN 
(Cl) 

(CLOCK 

ENABLE) 

1 

0 

NO COUNTER 
ADVANCE ATPOS 
CLOCK TRANSITION 

ADVANCE COUNTER 
AT POSCLOCK 
TRANSITION 
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ABSOLUTE MAXIMUM RATINGS 

Power Supply Voltage Range, Vdd - Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

VSS-0.3VDC <Vpjn < Vdd+0.3VDC 

Storage Temperature Range 

-65OCto+150°C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4029A>2 

-55°C to+1250C 

HD-4029 A-9 

-40°Cto+85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 




1 HD-4029A-2 | 






1 - 550 c 1 

1 + 25 OC 1 

1 + 125 OC 1 




PARAMETER 

SYM. 

MIN.. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vqq 

NOTES 

Input Leakage 

I| 





10 





pA 


Any Input 

Noise Immunity 

Vnl 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vo = 0.8 
Vo = 1.0 

(All Inputs) 

Vnh 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3.0 



V 

V 

5 

10 

Vo = 4.2 
Vo = 9.0 


IrtM 

0.5 

0.74 



0.4 

0.6 

0.8 

1.2 


0.28 

0.42 



mA 

mA 

5 

10 

Vo = 0.5 
Vo = 0.5 

Diitniit ririup Piirront 

IQ IV 

0.1 

0.4 



0.08 

0.32 

0.16 

0.64 


0.06 

0.22 



mA 

mA 

5 

10 

< < 
0 0 

II II 

p p 
bi cn 

UUipUl Li 1 1 VC U U 1 1 Cl H 

P-P Ks n nol 

InP 

-0.18 

-0.3 



-0.12 

-0.2 

-0.24 

-0.4 


-0.08 

-0.14 



mA 

mA 

5 

10 

Vo = 4.5 
Vo = 9.5 

1 V1 ICi 111 Icl 


-0.09 

-0.15 



-0.06 

-0.1 

-0.12 

-0.2 


-0.04 

-0.07 



j 

mA 

mA 

5 

10 

Vo = 4.5 
Vo = 9.5 

Quiescent Device 
Current 

IL 



5 

10 


0.3 

0.5 

5 

10 



300 

600 

iuA 

ma 

fo 


Quiescent Device 
Oissipation/Package 

Pd 



25 

100 


1.5 

5 

25 

100 



1500 

6000 

juw 

5 

10 


Low Level 

VOL 



0.01 

0.01 



0.01 

0.01 

1 


0.05 

0.05 

V 

V 

5 

10 


Output Voltage 

High Level 

VOH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 





HD-4029A-9 | 






-40OC 

+ 25 OC 

+ 85 OC 




PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

VdD 

NOTES 

Input Leakage 

I| 





10 





pA 


Any Input 

Noise Immunity 

Vnl 

1.5 

3.0 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vq = 0.8 
Vo= 1.0 

(All Inputs) 

Vnh 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3.0 



V 

V 

5 

10 

Vo = 4.2 
Vo = 9.0 


lr>M 

0.24 

0.36 



0.2 

0.3 

0.8 

1.2 


0.16 

0.24 



mA 

mA 

5 

10 

Vq = 0.5 
Vq = 0.5 


IQ IV 

0.05 

0.19 



0.04 

0.16 

0.16 

0.64 


0.03 

0.13 



mA 

mA 

5 

10 

Vo = 0.5 
Vq = 0.5 

Output Drive Current 

P r^Ksfinol 

IrtP 

-0.07 

-0.14 



-0.06 

-0.1 

-0.24 

-0.4 


-0.05 

-0.08 



mA 

mA 

5 

10 

Vq = 4.5 
Vo = 9.5 

r-unannci 


-0.04 

-0.07 



-0.03 

-0.05 

-0.12 

-0.2 


-0.02 

-0.04 



mA 

mA 

5 

10 

Vo = 4.5 
Vo = 9.5 

Quiescent Device 
Current 

IL 



50 

100 


0.5 

1 

50 

100 



700 

1400 

/iA 

MA 

5 

10 


Quiescent Device 
Dissipation/Package 

Pd 



250 

1000 


2.5 

10 

250 

1000 



3500 

14000 

iUW 

juW 

5 

10 


Low Level 

Oiifmit \/r\ltQno 

vql 



0.01 

0.01 



0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


uuipui VUIlayc 

High Level 

VOH 

4.99 
q QQ 



4.99 

Q QQ 

5 

in 


4.95 

Q Qi; 



V 

\/ 

5 

in 







Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Pall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

HD4029A-2 

HD-4029A-9 

UNITS 

Vdd 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

CLOCKED 

OPERATION 

Q Outputs 

Propagation Delay Time 

Carry Output 

tPHL- 

tPLH 


325 

115 

650 

230 


325 

115 

1300 

460 

ns 

ns 

5 

10 

tPHL- 

tPLH 


425 

150 

850 

300 


425 

150 

1700 

600 


5 

10 

Q Outputs 

Transition Time 

Carry Output 

tTHL, 

TLH 


100 

50 

200 

100 


100 

50 

400 

200 


5 

10 

tTHL. 

tTLH 


200 

100 

400 

200 


200 

100 

800 

400 


5 

10 

Minimum Clock 

Pulse Width 

tWL. 

tWH 


200 

100 

340 

170 


200 

100 

500 

250 


5 

10 

Clock 

Rise & Fall Time 

trCL. 

tfCL 



15 

15 



15 

15 


5 

10 

Set Up Times 

tSHL. 

tSLH 


325 

115 

650 

230 


325 

115 

1300 

460 


5 

10 

Maximum Clock 
Frequency 

^CL 

1.5 

3 

2.5 

5 


1 

2 

2.5 

5 



5 

10 

Input Capacitance 

C| 


5 



5 




PRESET ENABLE 

Q Outputs 

Propagation Delay Time 

Carry Output 

tPHL. 

tPLH 


325 

115 

650 

230 


325 

115 

1300 

460 

ns 

ns 

5 

10 

tpHL, 

tpLH 


425 

150 

850 

300 


425 

150 

1700 

600 

ns 

ns 

5 

10 

Reset Enable 

Pulse Width 

twH 


115 

80 

330 

160 


115 

80 

660 

320 

ns 

ns 

5 

10 

Preset Enable 

Removal Time 

^rem 


325 

115 

650 

230 


325 

115 

1300 

460 

ns 

ns 

5 

10 

CARRY INPUT 
Propagation Delay Time 
Carry Output 

tPHL. 

tPLH 

■ 

175 

50 

350 

100 


175 

50 

700 

200 

ns 

ns 

5 

10 


Logic Diagrams 


Ji h J3 J4 



















Waveforms 


CLOCK (CL) 

CARRY IN (CL ENABLE) 
UP/DOWN 
BINARY/DECODE 
PRESET ENABLE 
Jl 

^2 

J3 

J 4 

Qi 

02 

Q 3 

Q 4 

CARRY OUT 
COUNT 


nnnrLrinnnjxr^^ 


10 



CLOCK (CL) 
CARRY IN (CL ENABLE) 
UP/DOWN 
BINARY/DECADE 
PRESET ENABLE 
Jl 
J2 
J3 

J 4 

Qi 

02 

Q 3 

04 

CARRY OUT 
COUNT 
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m 



0 

1 

2 

3 

4 

5 

6 

7 

8 

LT 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

L- 

0 

9 

6 
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Typical Characteristics 
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HD-403OA 

Quad Exclusive "OR"Gate 



HARRIS 

SEMICONDUCTOR 


A WVISIOM Of HARRIS CORPtJRAIION 


Features 

Package 

m POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 

# NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 

# SINGLE POWER SUPPLY OPERATION 

# EFFECTIVE STATIC CHARGE PROTECTION 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 

See package outline Code 1U and Code 9V. 

Description 

Truth Table 

HD-4030 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symetric output rise and fall times and wide power supply 
operating range. 

INPUTS 

0 0 

0 1 

1 0 

1 1 

OUTPUT 

0 

1 LOGIC "1" Vqq 

1 LOGIC "0" Vgs 

0 

Circuit Diagram 

Connection Diagram | 
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Specifications 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4030A-2 




1 -55°C 1 

1 +25OC I 

1 +I25OC 1 


1 CONDITIONS 

PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

DNITS 

Vdd 

NOTES 


I|L 





10 





pA 

10 

V|L = Vss 

1 nput Leakage 

l|H 





10 





pA 

10 

ViH = Vdd 

Noise Immunity 
Clock, Data Inputs 

Vnl 

1.5 

3.0 



1.5 

3.0 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

VoL ^ ^SVDC 
VoL - 2.9VDC 

See Note 1 

vnh 

1.4 

2.9 



1.5 

3.0 

2.25 

4.5 


1.5 

3.0 



V 

V 

5 

10 

Vqh ^3.6VDr 

VoH - 7.2VDC 

Oiifniit V/nlf^na 

VOL 



.01 

.01 


0 

0 

.01 

.01 



.05 

.05 

V 

V 

5 

10 

ViH = Vdd 

IO = 0A 

uuipul VUIldyc 

VOH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 

V|L = VSS 
l0 = 0A 


Quiescent Power 
Supply Current 


Output Drive 


Input Capacitance 


.005 0.5 


5 Vol = .5VDC 
10 Vol = .5VDC 


5 Voh = 4.5VDC 
10 Voh = 9.5VDC 


HD-4030A-9 


PARAMETER 




Noise Immunity 
Clock, Data Inputs 
See Note 1 


Output Voltage 


Quiescent Power 
Supply Current 


Output Drive 
Current 


Input Capacitance 



CONDITIONS 
Vdd] NOTES 
10 V|L = Vss 
10 V|h = Vdd 

5 Vol<.95VDC 
10 Vol^2.9VDC 

5 Voh^3.6VDC 
10 Voh^7.2VDC 

5 V|h = Vdd 

10 lo = 0A 

5 V|L = Vss 
10 lo = 0A 


5 Vol = .5VDC 
10 Vol = .5VDC 

5 Voh = 4.5VDC 
10 Voh = 9.5VDC 


-6 
















Switching Time Definitions and Conditions 


—►! 20ns 

1^ 



y 

t 




DD"'^S 

.i_ 

PHL 1^ 

'1 

^LH L 



DD-'^SS 


PULSE 

GENERATOR 
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HARRIS 

SEMICONDUCTOR 

A DIVISION Of HARRIS CORPORATION 


HD-4035A 

4 Stage with J-K Input and 
True/Complement Output Shift Register 


Features 


• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 

• FULLY STATIC OPERATION 

• j-K SERIAL INPUTS ON FIRST STAGE 

• PARALLEL/SERIAL INPUT CONTROL 

• TRUE/COMPLEMENT OUTPUT CONTROL 

• BUFFERED QUTPUTS 


Connection Diagram 


1 * 

16 

2 

15 

3 

14 

^ TOP VIEW 

13 

5 

12 

6 

11 

7 

10 

8 

9 


Description 


The HD-4035 is a four^tage shift register capable of parallel 
input, serial input via J-K inputs and parallel output. 

Data entry mode is controlled by the parallel/serial input. 
With P/S high, data is entered via the parallel inputs on the 
positive clock transition. Serial data is entered on the 
positive going clock with P/S low. 

The True/complement input, when high, results in display of 
the true contents of the register at the outputs. When T/C is 
low, the complement of the register data is displayed. 

The reset Input, when high, asynchronously resets all four 
flip-flop stage. 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

See package outline Code 111 and Code 9V. 


Circuit Diagram 


Truth Table 



PARALLEL 
SERIAL ? 
CONTROL (P/S) 


INPUT TO OUTPUT IS; 

A) A BIDIRECTIONAL LOW IMPEDANCE 
WHEN CONTROL INPUT 1 IS "LOW" 
AND CONTROL INPUT 2 IS "HIGH" 

B) AN OPEN CIRCUIT WHEN CONTROL 
INPUT 11S "HIGH" AND CONTROL 
INPUT 2 IS "LOW" 

«TG = TRANSMISSION GATE 



TRUE/COMPLEMENT i 

D--d 

(T/C) * 


TERMINAL NO. 16 = Vdd P/S = 0 = SERIAL MODE 

TERMINAL NO. 8 =GND T/C = 1 = TRUE OUTPUTS 











































Specifications 


ABSOLUTE MAXIMUM RATINQS 


Power Supply Voltage Range, Vpp - Vgs 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-65OCto+150°C 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4035A-2 

-550Cto+1250C 

HD-4035A-9 

-4000 to +850C 


ELECTRICAL CHARACTERISTICS (STATIC) 


PARAMETER 

SYM. 

HD-4035A-2 

UNITS 

vdd 

NOTES 

-55OC 1 

+25OC ' 

+125OC 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

input Leakage 

I| 





10 





pA 



Noise Immunity 
(All Inputs) 

vnl 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

< < 

0 0 

II II 

—‘ 0 
< bo 
< 

VnH 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3 



V 

V 

5 

10 

Vo = 4.2V 
Vo = 9V 

Low Level 

Output Voltage 

High Level 

VOL 



0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


VOH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 


Quiescent Device 

Current 

»L 



5 

10 


0.3 

0.5 

5 

10 



300 

600 

ma 

ma 

5 

10 


Quiescent Device 
Dissipation Package 

pd 



25 

100 


1.5 

5 

25 

100 



1500 

6000 

ll\N 

pi\N 

5 

10 


N-Channel 

Output Drive Current 

P-Channel 

idn 

0.62 

1.55 



0.50 

1.25 

1 

2.5 


0.35 

0.87 



< < 

E E 

5 

10 

< < 
0 0 

II II 

0 0 

cn 

< < 

idP 

-0.31 

-0.81 



-0.25 

-0.65 

-0.5 

-1.3 


-0.17 

-0.45 



11 

5 

10 

Vo = 4.5 V 
Vo = 9.5V 

Input Capacitance 

C| 





5 





pF 


Any Input 




HD-4035A-9 | 






-40OC 1 

+ 25 OC 1 

+ 85 OC 




PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

vdd 

NOTES 

Input Leakage 

I| 





10 





pA 




Vnl 

1.5 



1.5 

2.25 


1.4 



V 

5 

Vo = 0.8V 

Noise Immunity 

3 



3 

4.5 


2.9 



V 

10 

> 

II 

0 

> 

(All Inputs) 

vnh 

1.4 



1.5 

2.25 


1.5 



V 

5 

Vo = 4.2V 


2.9 



3 

4.5 


3 



V 

10 

Vo = 9V 


VOL 



0.01 


0 

0.01 



0.05 

V 

5 


Low Level 

Output Voltage 



0.01 


0 

0.01 



0.05 

V 

10 
















High Level 

VOH 

4.99 



4.99 

5 


4.95 



V 

5 


9.99 



9.99 

10 


9.95 



V 

10 


Quiescent Device 




50 


0.5 

50 



700 

ma 

5 


Current 

•l 



100 


1 

100 



1400 

ma 

10 


Quiescent Device 

pd 



250 


2.5 

250 

1 


3500 

/iW 

5 


Dissipation Package 



1000 


10 

1000 



14000 

mw 

10 


N-Channel 

IqN 

0.43 



0.35 

1 


0.24 



mA 

5 

Vo = 0.5V 

1.05 



0.85 

2.5 


0.59 



mA 

10 

Vo = 0.5V 

Output Drive Current 















P-Channel 

IdP 

- 0.2 



-0.18 

-0.5 


- 0.12 



mA 

5 

Vo = 4.5 V 

-0.56 



-0.45 

-0.31 


-0.31 



mA 

10 

Vo = 9.5 V 

Input Capacitance 

C| 





5 




i 

pF 


Any Input 
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Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

T/\ = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 




PARAMETER SYM. 

CLOCKED OPERATION 

tpi H 

Propagation Delay Time . ,, ' 


HP-4035A-2 
MIN. I TYP. ! MAX. 


HD-4035A-9 

. TYP. MAX. UNITS VpD 

250 700 ns 5 


Transition Time 

Minimum Clock 
.C. Pulse Duration 

Clock 

Rise & Fall Time 

J/K Lines 
Setup Time 

Parallel-In Lines 

Maximum Clock 
Frequency 


RESET OPERATION 
Propagation Delay Time 

Minimum Reset 
Pulse Duration 



Typical Characteristics 


AMBIENT TEMPERATURE (T;^) = 25'’C 
ALTERNATING "0” 

AND "1” PATTERN 




sss 

mil 

mm 

■■■ 

■I 

■■ 

■Si 

ms 

ms 

sss 

mm 

mm 

■SI 

■1 

■■ 

■11 

ms 

ms 

s&s 

mm 

mi 

■iS 

■■ 


Si! 



msp 


mss 

■as 


as 

■■! 


ms 

■58 

imi 

mH 

■11 

■1 

■■ 

■11 


sail 


■■■I 


LOAD CAPACITANCE (Cl) = 15pF 


Input Clock Frequency (fQLz-i^Hz 


1 








































I-LARRI3 

SEMICONDUCTOR 

A DIVISION Of HARRIS CORPORAT ION 


HD-4040A 

12-Stage Ripple-Carry Binary Counter/Divider 




















ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, V^d - Vss 

-0.5VDC to+15VDC 

Voltage at any Pin 

Vss-0.3VDC< Vpin < Vqd+0.3VDC 

Storage Temperature Range 

-65OCto+150OC 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4040A-2 

-550Cto+125°C 

HD-4040A-9 

-40°C to +85°C 


Input Leakage 


Noise Immunity 
(All Inputs) 


I Low Level 

D.C. Output Voltage 
I High Level 


N-Channel 

Output Drive Current 
P-Channel 


Quiescent Device 
Current 


Quiescent Device 
Oissipation/Package 


PARAMETER 


Input Leakage 


Noise Immunity 
(All Inputs) 


Low Level 
Output Voltage 
H igh Level 


N-Channel 

Output Drive Current 
(Q, Q Outputs) 
P-Channel 


Quiescent Device 
Current 


Quiescent Device 
Dissipation/Package 



































































































Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl=15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETERS 


SYMBOL 


HD-4040A-2 
MIN. I TYP. I MAX. 


HD-4040A-9 


INPUT PULSE 
OPERATION 


Propagation Delay Time 

tPHL. 

tpLH 

Transition Time 

tjHL, 


tTLH 

Min. Input Pulse Width 

tWL. 

tWH 

Input Pulse 

trO. 

Rise & Fall Time 

tfo 

Max. Input 

Pulse Frequency 

fo 

Input Capacitance 

C| 

RESET OPERATION 


Propagation Delay Time 

tPHL 

Minimum Reset 

Pulse Width 

tWH 



450 

225 

950 

475 

150 

350 

75 

175 

200 

500 

75 

125 



NOTES: 1. Measured from the 50% level of the negative clock 
edge to the 50% level of either the positive or nega¬ 
tive edge of the Q1 output (pin 9); or measured from 
the negative edge of Q1 through Q11 outputs to the 
positive or negative edge of the next higher output. 


2. Maximum input rise or fall time for functional 
operation. 

3. Measured from the positive edge of the reset 
pulse to the negative edge of any output 
(Q1toQ12). 























































SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORA! (ON 


HD-41 

Quad C/ocke 


Features 


• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/LOW 
QUIESCENT POWER DISSIPATION 

• CLOCK POLARITY CONTROL 

• COMPLEMENTARY OUTPUTS 

• LOW POWER TTL COMPATIBLE 


Connections Diagrams 

Q4 1 — 

• 

16 Vqo 

Q1 2 — 


— 15 04 

Q1 3 — 


— 14 04 

01 4 — 


— 13 03 


TOP VIEW 


CLOCK 5 — 


— 12 Q3 

POLARITY 6 — 


— 11 03 

02 7 — 


— 10 02 

VSS 8 — 


— 9 02 


Circuit Diagrams 


"D" Latch 


Description 


The HD-4042 is a Quad Clocked ''D" latch featuring clock 
polarity control and buffered complementary outputs. The 
clock polarity control input is used to select the clock level 
which transfers information present at the data inputs into 
the latches. For a 'Mow" on the polarity input, data is 
transfered when the clock is "low". When the polarity input 
is "high", data transfers when clock is "high". The latch 
contents will follow the data input if the proper enabling 
clock level is present. 


Package 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Truth Table 


CLOCK 

POLARITY 

Q 

0 

0 

D 

J" 

0 

LATCH 

1 

1 

D 

T- 

1 

LATCH 



































Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vqd - Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss-0.3VDC< Vpin< Vqd+O.SVDC 

Storage Temperature Range 

-650C to+150OC 

Power Dissipation per Package 

200mW 

Operating Temperature Range: HD-4042A-2 

-550Cto+125°C 

HD-4042A-9 

-40‘>C to +850C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4042A-2 




-550 c 1 

1 +25®C 1 

1 +125‘>C 




PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Vdd 

NOTES 

Input Leakage 

I| 





10 





pA 


Any Input 

Noise Immunity 

vnl 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



< < 

5 

10 

Vo = 0.95 
Vo = 2.9V 

(All Inputs) 

Vnh 

1.4 



1.5 

2.25 


1.5 



V 

5 

Vo = 3.6 


2.9 



3 

4.5 


3 



V 

10 

Vo = 7.2 



Low Level 
Output Voltage 
High Level 


N-Channel 

Output Drive Current 
P-Channel 

Quiescent Device 
Current 

Quiescent Device 
Dissipation/Package 


PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

Input Leakage 

I| 



1 


Noise Immunity 

Vnl 

1.5 

3 



1.5 

3 

(All Inputs) 

Vnh 

1.4 

2.9 



1.5 

3 


Low Level 
Output Voltage 
High Level 

N-Channel 

Output Drive Current 
P-Channel 

Quiescent Device 
Current 

Quiescent Device 
Dissipation/Package 


HD-4042A-9 

-h25°C 

J. TYP My 

io 


4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 

0.24 

0.6 



0.2 

0.5 

1 

2 


0.18 

0.45 

-0.2 

-0.34 



-0.175 

-0.45 

-1 

-2 


-0.15 

-0.4 



10 

20 


0.01 

0.02 

10 

20 



5 Vo = 0.5V 

10 Vo = 0.5V 

5 Vo =4.5 

10 Vo = 9.5 



Vdd 

NOTES 


Any Input 

5 

Vo = 0.95 

10 

Vo = 2.9 

5 

Vo = 3.6 

10 

Vo = 7.2 



5 Vo = 0.5 

10 Vo = 0.5V 


















Specifications (continued) 

ELECTRICAL CHARACTERISTICS (DYNAMIC) 

= 25^C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 



PARAMETER 

SYMBOL 

HD-4042A-2 

HD-4042A-9 

UNITS 

VqD 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Propagation Delay Time 

tPHL. 

tPLH 


150 

75 

300 

125 


150 

75 

400 

200 

ns 

ns 

5 

10 

Transition Time 

'THL. 

tTLH 


100 

50 

200 

100 


100 

50 

300 

150 

ns 

ns 

5 

10 

Minimum Clock 

Pulse Width 

tWL, 

tWH 


175 

50 

250 

75 


175 

50 

350 

175 

ns 

ns 

5 

10 

CIcok 

Rise & Fall Time 

tfCL, 

tfCL 



15 

5 



15 

5 

(IS 

(IS 

5 

10 

Set Up Time 



50 

25 

100 

50 


50 

25 

125 

60 

ns 

ns 

5 

10 

Input Capacitance 

C| 


5 



5 


pF 



Typical Characteristics 
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Features 

Description 

• CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 

LOW QUIESCENT POWER DISSIPATION 

The HD-4043 and HD-4044 types are respectively Quad 
Cross-Coupled Three State NOR Latches and Quad Cross- 
Coupled Three State NAND Latches featuring separate set 
and reset inputs for each latch, and a common enable input. 

# THREE STATE OUTPUTS 

# INDIVIDUAL SET AND RESET INPUTS FOR EACH 

LATCH 

# COMPATIBLE WITH LOW POWER TTL 

Application of a ''high" to the enable input allows the latch 
"Q" outputs to propagate to their respective output pins. 

A "low" on the enable input results in a high impedance 
between the latch "Q” outputs and the output pins. 

• NOR GATE AND NAND GATE LATCHES FOR DESIGN 
FLEXIBILITY: 

Package 

See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 

Flat Packs. 


See package outline Code 1W and Code 9L. 

Connection Diagrams 


HD-4043 NOR LATCH 


HD-4044 NAND LATCH 


16 Vdd 


16 Vdd 


ENABLE 5 



ENABLE 5 











Specifications 


ABSOLUTE MAXIMUM RATINGS 

Power Supply Voltage Range, Vqd-VsS -0.5VDC to +15VDC 

Voltage at any Pin Vss -0.3VDC < Vpjp ^ Vqd +0.3VDC 

Storage Temperature Range -65°C to +150°C 

Power Dissipation per Package 200mW 

Operating Temperature Range: HD-4043A-2 / HD-4044A-2 -55°C to +125°C 

HD-4043A-9 / HD-4044A-9 ,4900 to +85°C 

ELECTRICAL 

PARAMETER 

CHAR 

SYM. 

ACTERISTICS (STATIC) 

1 HD-4043A-2 / HD-4044A-2 


VdD 

NOTES 

1 - 550 c 


+25“C 

1 +I 25 OC 


MIN. 

TYP. 

max: 

MIN. 

typ: 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Input Leakage 

I| 





10 





pA 


Any Input 

Noise Immunity 
(All Inputs) 

VnL 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vo = 0.95 

Vo = 2.9 

V|\IH 

1.4 

2.9 



1.5 

3 

2.25 

4.5 


1.5 

3 



V 

V 

5 

10 

Vo = 3.6 

Vo = 7.2 

N-Channel 

Output Drive Current 

P-Channel 

IqN 


■ 


0.2 

0.5 

0.5 

1 


0.14 

0.35 



mA 

mA 

5 

10 

< < 

0 0 

II II 

0 0 

Ln cn 
< 

IdP 


■ 


-0.175 

-0.4 

-0.5 

-1 


-0.12 

-0.28 



mA 

mA 

5 

10 

Vo = 4.5 

Vo = 9.5 

Quiescent Device 
Current 

IL 


■ 

1 

2 


0.005 

0.005 

1 

2 



60 

120 

MA 

JUA 

5 

10 


Quiescent Device 
Dissipation/Package 

Pd 



5 

20 


0.025 

0.05 

5 

20 



300 

1200 

MW 

juW 

5 

10 


Low Level 

Output Voltage 

High Level 

PARAMETER 

VOL 

■ 

■ 

0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


VOH 

SYM. 

1 4.99 

1 9.99 


HC 

4.99 

9.99 

)-4043 

5 

10 

A-9 / HC 

).4044A 

4.95 

9.95 

-9 


1 

V 

V 

UNITS 

5 

10 

Vdd 

NOTES 

-40OC + 25 OC + 85 OC 1 

MIN. 


mm\ 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Input Leakage 

I| 





10 





pA 



Noise Immunity 

vnl 

1.5 

3 

■ 








V 

V 

5 

10 

Vo = 0.95 

Vo = 2.9 

(All Inputs) 

vnh 

1.4 

2.9 



1.5 

3 



H 


■ 

B 

5 

10 


N-Channel 

idm 

0.12 

0.3 


m 

0.1 

0.25 

D 

■ 





5 

10 


Output Drive Current 

P-Channel 

IqP 



m 

-0.09 

-0.2 

Q 





mA 

mA 

5 

10 


Quiescent Device 
Current 

IL 

n 

■ 

10 

20 

■ 

0.01 

0.02 

10 

20 



140 

280 

IJLA 

fiA 

5 

10 


Quiescent Device 
Oissipation/Package 

Pd 

■ 


50 

200 

■ 






/uW 

mw 

5 

10 


Low Level 

VOL 



0.01 

0.01 

■ 





■j^B 


5 

10 


uuipul VUIldyc 

High Level 

VOH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 



























































Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 
Propagation Delay Time 

Transition Time 

Minimum Set and 
Reset Pulse Width 

Input Capacitance 


SYMBOL 

HD-4043A-2 
HD-4044A-2 

HD-4043A-9 
HD-4044A-9 

UNITS 

Vdd 

MIN. TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

tPHL. 

175 

350 


175 

400 

ns 

5 

tPLH 

75 

175 


75 

200 

ns 

10 

tTHL, 

100 

200 


100 

250 

ns 

5 

tTLH 

50 

100 


50 

125 

ns 

10 

tWH(S). 

80 

200 


80 

225 

ns 

5 

tWH(R) 

40 

100 


40 

no 

ns 

10 

Cl 

5 


5 


PF 



Logic Diagram 



Typical Characteristics 



80 































HD-4049A 

HD-4050A 

Hex Buffer/Converters 




SEMICONDUCTOR 


A DIVISION Of HARRIS CORPORATION 



Features 


• CMOSTECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER 

• DRIVE CAPABILITY FOR 2TTL LOADS @Vcc = 5V 

• SINGLE POWER SUPPLY OPERATION 

• DIRECT PLUG IN REPLACEMENT OF THE 4009 
AND 4010 


Description 


The HD4049 and HD4050 are inverting and non-inverting 
hex buffer/level shifters. These devices perform the level 
shifting function utilizing a single supply voltage, Vqq. 
When level shifting, the Vss logic "'zero" level must be 
common to both input and output. The logic "'one" level 
of the output equals VcC- V|h (logic one input) must 
be greater than or equal to Vqc- Table I illustrates power 
supply, input, and output voltage ranges for buffer and level 
shifting functions. 


Functional Diagrams 


3-^^ ^ 

A 3 -^— 2 G - A 

5-^ H = B 

B 5 — 4 H = B 

7-^>0- 6 1 = C 

C 7 -- 6 1 = C 

9-^ 

D 9-- 10 J = D 

11 - 

E 11 -^- 12 K = E 

14-^ 

F 14-^- 15 L= F 

1 8 13 16 

T ? ? ? 

Vcc Vss NC NC 

1 8 13 16 

? T ? ? 

Vcc Vss NC NC 


Circuit Diagram 


The HD4049/HD-4050 are pin-for-pin replacements for 
HD-4009/HD4010 functions, offering the advantage of 
single supply operation. Pin 16 of the HD-4009/HD4010 
is the Vqq supply. This pin on the HD-4049/HD-4050 is not 
internally connected, allowing direct plug in replacement 
with no effect on circuit operation. 


Package 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1W and Code 9L. 


Operating Voltages 





POWER 


CMOS 

DTL/TTL 

SUPPLY 


VOLTAGE 

VOLTAGE 

VOLTAGE 


RANGE 

RANGE 

RANGE 

FUNCTION 

(INPUT) 

(OUTPUT) 

(Vcc) 

Hex Level 
Shifter 

3- 15V 

3-6V 

3-6V 

Hex Inverter 

Hex Buffer 

3-15V 

3- 15V 

3- 15V 


TABLE I 


vcc 
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ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vqq - Vgs 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpj^ < Vdo +0.3VDC 

Storage Temperature Range 

-65°Cto+150OC 

Power Dissipation Per Package 

200mW 

Operating Temperature; HD-4049A-2 / HD-4050A-2 

-55°Cto+125°C 

HD-4049A-9/HD-4050A-9 

-40OC to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4049A-2 / HD-4050A-2 


Noise Immunity 
(All Inputs) 

HD-4049A-2 Vnl 

HD4050A-2 V^l 

HD-4050A-2 Vnh 

HD-4049A-2 Vnh 

Low Level Vql 

D.C. Output Voltage - 


Output Drive Current 


Quiescent Device 
Current 

Quiescent Device 
Dissipation/Package 


1 -55OC 

+25OC 

+I25OC 1 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 





10 





1 



1 

2.25 


0.9 



2 



2 

4.5 


1.9 



1.5 



1.5 

2.25 


1.4 



3 



3 

4.5 


2.9 



2.9 



3 

4.5 


3 



1.4 



1.5 

2.25 


1.5 



2.9 



3 

4.5 


3 



1.4 



1.5 

2.25 


1.5 





0.01 


0 

0.01 



0.05 



0.01 


“ 

0.01 



0.05 

4.99 



4.99 

5 


4.95 



9.99 



9.99 

10 


9.95 



3.3 



2.6 

5.2 


1.8 



3.75 



3.0 

6 


2.1 



10 



8 

16 


5.6 



-0.62 



-0.5 

-1 


-0.35 



-1.85 



-1.25 

-2.5 


-0.9 



-1.85 



-1.25 

-2.5 


-0.9 





0.3 


0.01 

0.3 



20 



0.5 


0.01 

0.5 



30 


V|H = Vcc 


5 Voh=3.6V 

10 Voh = 7.2V 

5 Vol=0-95V 

10 Vql = 2.9V 

10 Voh = 7.2V 

5 Voh = 3.6V 

10 Vql = 2.9V 

5 Vql = 0.95V 


mA 4.5 Vo = 0.4 

mA 5 Vq = 0.4 

mA 10 Vo = 0.5 

mA 5 Vo = 4.5 

mA 5 Vo = 2.5 

mA 10 Vo = 9.5 

MA 5 V|H = Vcc 

MA 10 V|H = Vcc 

MW 5 V|H=Vcc 

MW 10 V|H = Vcc 


PARAMETER 
Input Leakage 

Noise Immunity 
(All Inputs) 


HP-4049A-9 / HD-4050A-9 

-t-250C _ 

(X! MIN. TYP. MAX. I) 

_ 


-^85PC 

TYP. MA~ UNITS Vcc NOTES 

pA V|H=Vcc 


HD4049A-9 

vnl 

1 

2 



1 

2 

2.25 

4.5 


0.9 

1.9 



V 

V 

5 

10 

VoH = 3.6V 
Voh = 7.2V 

HD4050A-9 

Vnl 

1.5 

3 



1.5 

3 

2.25 

4.5 


1.4 

2.9 



V 

V 

5 

10 

Vql = 0.95V 
Vol = 2.9V 

HD4050A-9 

Vnh 

2.9 

1.4 



3 

1.5 

4.5 

2.25 


3 

1.5 



V 

V 

10 

5 

VoH = 7.2V 
VoH = 3.6V 

HD4049A-9 

Vnh 

2.9 

1.4 



3 

1.5 

4.5 

2.25 


3 

1.5 



V 

V 

10 

5 

Vol = 2.9V 
Vql = 0.95V 

Low-Level 

Vql 



0.01 

0.01 


0 

0 

0.01 

0.01 



0.05 

0.05 

V 

V 

5 

10 


Output Voltage 

High Level 

VOH 

4.99 

9.99 



4.99 

9.99 

5 

10 


4.95 

9.95 



V 

V 

5 

10 


N-Channel 

IqN 

3.1 

3.6 

9.6 



2.6 

3 

8 

5.2 

6.0 

16 


2.1 

2.5 

6.6 



mA 

mA 

mA 

4.5 

5 

10 

Vq = 0.4 

Vq = 0.4 

Vo = 0.5 

Output Drive Current 

P-Channel 

IqP 

-0.6 

-1.5 

-1.5 



-0.5 

-1.25 

-1.25 

-1 

-2.5 

-2.5 


-0.4 

-1 

-1 


—^-1 

mA 

mA 

mA 

5 

5 

10 

Vo = 4.5 

Vo = 2.5 

Vo = 9.5 

Quiescent Device 
Current 

IL 



3 

5 


0.03 

0.05 

3 

5 



42 

70 

ma 

ma 

5 

10 

V|H = Vcc 
V|H = Vcc 

Quiescent Device 
Dissipation/Package 

Pd 



15 

50 


0.15 

0.5 

15 

50 



210 

700 

juW 

/iW 

5 

10 

V|H = Vcc 
V|H = Vcc 






Specifications (continued) 

ELECTRICAL CHARACTERISTICS (DYNAMIC) 

Ta = 25°C, Cl = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 

SYMBOL 

HD-4049A-9 

HD-4050A-9 

HD-4049A-9 

HD-4050A-9 

UNITS 

vcc 

NOTES 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

High to Low Level 

Propagation Delay Time 

Low to High Level 

tpHL 


15 

10 

55 

30 


55 

25 

110 

55 

ns 

ns 

5 

10 

V|H = Vcc 
V|H = Vcc 

tPLH 


50 

25 

80 

55 


75 

35 

140 

85 

ns 

ns 

5 

10 

V|H = Vcc 
V|H = Vcc 

High to Low Level 

Transition Time 

Low to High Level 

tTHL 


20 

16 

45 

40 


20 

16 

45 

40 

ns 

ns 

5 

10 

V|H = Vcc 
V|H = Vcc 

tTLH 


50 

30 

100 

60 


50 

30 

100 

60 

ns 

ns 

5 

10 

V|H = Vcc 
VlH = Vcc 

Input Capacitance 
(Any Input) 

HD-4049A 

HD-4050A 



15 

5 



15 

5 


pF 

PF 





Typical Characteristics 



10 102 10 ^ 10 ^ 
Input Frequency (f0) kHz 
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HARRIS 

SEMICONDUCTOR 

A DIVISION Of HARRIS r.ORPOW AT ION 


HD-4066A 

Quad Bilateral Switch 


Features 


Package 


• A WIDE RANGE OF OPERATING VOLTAGES FOR 
BOTH DIGITAL AND ANALOG APPLICATIONS 

• BODY CONTROL IS EMPLOYED IN THE TRANSMISSION 
GATE SWITCHES IN ORDER TO MINIMIZE IMPEDANCE 
VARIATIONS OVER THE SIGNAL INPUT RANGE 

• VARIATION IN IMPEDANCE FROM SWITCH TO SWITCH 
IN ONE PACKAGE IS LESS THAN TYPICAL 

• CONTROL INPUT IMPEDANCE - 10^2 r2TYPICAL 


See CMOS Packaging Section 5 for complete package infor¬ 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 

See package outline Code 1U and Code 9V. 


Description 


The HD-4066 consists of four independent bilateral switches 
implemented with CMOS transmission gates. 

Each switch exhibits a low Impedance between input and 
output terminals when its respective control input Is'"high”. 
A ''low'' on the control input turns off the CMOS trans¬ 
mission gate yielding a high impedance between Input/output 
terminals. 

PIn-for-pin compatibility with the HD-4016 is maintained 
while incorporating improvements in circuit performance. 
Control Inputs of the 4066 are fully buffered, resulting in 
improved noise immunity characteristics. For the HD-4066, 
"On" resistance is lower and more constant over the Input 
signal range. Improved Impedance characteristics result from 
control of the body voltage of the N-Channel transmission 
gate transistor. When the switch is "On", the body material 
is tied to the input, allowing the body voltage to track the 
input voltage. This improves control of the N-Channel 
threshold, reducing impedance variation in the switch. 
When the switch is "Off", the body material is tied to Vss- 


Connection Diagrams 


Pin Dot 




— 13 CONTA 


— 11 IN/OUT 

SIG D 


— 8 IN/OUT 


Typical Characteristics 



























Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpo - Vss 

-0.5VDCto+15VDC 

Voltage at any Pin 

Vss -0.3VDC < Vpin < Vqg +0.3VDC 

Storage Temperature Range 

-650c to+150OC 

Power Dissipation Per Package 

200mW 

Operating Temperature Range: HD-4066A-2 

-550Cto+1250C 




ELECTRICAL CHARACTERISTICS 


HD-4066A-2 


Quiescent Dissipation/ 
I Package 
All Switches OFF 


SIGNAL INPUTS (Vis) 
AND OUTPUTS (Vqs) 


ON Resistance RqN 


Aon Resistance 
Between Any 2 of Arqn 
4 Switches 


Sine Wave Response 
(Distortion) 

Input or Output 
Leakage-Switch OFF 
(Effective OFF 
Resistance) 

Frequency Response 
Switch ON 
(Sine Wave Input) 

Feedthrough 
Switch OFF 


Crosstalk Between Any 
2 of the 4 Switches 
(freq. at -50dB) 

Capacitance Input 

Capacitance Output 

Capacitance 

Feedthrough 

Propagation Delay 
Signal Input to 
Signal Output 

CONTROL (Vc) 

Noise Immunity 


Average Input 
Capacitance 

Crosstalk 
Control Input to 
Signal Output 

Propagation Delays 


Maximum Allowable 
Control Input 
Repetition Rate 


-55°C ' 

+25“C ^ 

+125“C 1 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 



5 


0.1 

5 



300 



5 


0.1 

5 



300 


60 

220 


80 

280 


145 

320 


85 

400 


120 

500 


190 

550 


160 

3000 


270 

5000 


360 

5500 





5 









10 









0.4 







(1) 



(1) 



(1) 



±100 


±0.1 

±100 



±200 



±100 


±0.01 

±100 



±200 





40 









1.25 


i 







0.9 









8 









8 









0.5 









10 





2 



2 

4.5 


2 






1 

±10 









5 









50 









35 






< < < < < 

Terminals 

14 

7 

5,6, 12, 13 

1.4.8, 11 

2.3.9, 10 

Applied 

+ 10 

GND 
GND 
$ + 10 
$ + 10 


/ Terminals 

Volts 

Applied 

VOD 

14 

+ 10 

Vss 

7 

GND 

vc 

5,6, 12, 13 

+ 10 

Vis=Vos 1,4,8.11 

$ + 10(T 

vc = vd[) Vss 

V|S 

+7.5V 

-7.5V 

-7.5V to+7. 

+ 15V 

ov 

0to+15V 

+5V 

-5V 

-5V to +5V 

+ 10V 

OV 

Oto+lOV 

+2.5V 

-2.5V 

-2.5V to+2. 

+5V 

OV 

0to+5V 

+7.5V 

-7.5 V 

+7.5 to -7.5' 

+ 15V 

OV 

+ 15 to OV 

+5V 

-5V 

+5V to -5V 

+ 10V 

OV 

+ 10V to OV 

+5V 

-5V 

5V(p-p)<2) 


VPD Vc = ^SS ^ 


Vc = Vdo = +5V,Vss = -5V 

Vqs 

20 Log 10^= 

VdD = -*-5V,Vc = VsS = -5V 
. ^OS 


Vcc(A) = Vdd = +5V 
Vc(B)=Vss = -5V 
VOS(B) 

pF Vdd = +5V,Vc = Vss = -5V 

pF Vdd = +5V,Vc = Vss = -5V 

pF VdD = +5V,Vc = Vss = -5V 

Vc = Vqd = + 10V. Vss = GND, Cl = 15pF 
ns V|s = lOV (Square Wave) 
tf = tf = 20ns (Input Signal) 

V Vdd - Vss = 10V, l|s = lO^iA 

pA vdd-vss= iov,vc^vdd-vss 

pF 

mV RL=10Kn 

ns Rl = 300£2,V|s^10V,Cl= 15pF 

Vdd = 10V,Vss = GND,Rl= IKH 
Cl= 15pF 

MHz Vc= 10V (Square Wave) 
tf = tf = 20ns 


Rl = lOKf^ 
fic= IkHz 


Rl = IKn - 
Vis = 5V(p-p) 


Rl = 

Vis = 5V(p-p) 


Vis^vdd 

ViS^Vdd 


VdD - Vss= 10V 

Vc= 10V 
(Square Wave) 

Vc " Vc “ 20ns 


NOTES; 1. Limit determined by minimum feasible leakage measurement for automatic testing. 
2. Symmetrical about 0 volts. 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vdq - Vgg 

-0.5VDCto+15VDC 

Voltage at any Pin 

VSS-0.3VDC < Vpin < Vqd +0.3VDC 

Storage Temperature Range 

-650c to+150OC 

Power Dissipation Per Package 

200mW 

Operating Temperature Range: HD-4066A-9 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 




HD-4066A-9 






-40°C 1 

+250C ' 

+850C 




PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 














Volts 

Terminals Applied 


Quiescent Dissipation/ 
Package 

All Switches OFF 

Pt 



50 


0.1 

50 



300 

AtW 

Vdd 14 +10 

Vss 7 GND 

Vc 5,6,12,13 GND 

Vis 1,4,8,11 ^+10 

Vos 2,3,9,10 ^+10 














Volts 

Terminals Applied 














Vdd 14 +10 


All Switches ON 

Pt 



50 


0.1 

50 



300 

jUW 

Vss 7 GNU 

Vc 5,6,12,13 +10 

V|S= Vqs 1,4,8,11 ^+10(Thru lOOn) 

SIGNAL INPUTS (Vis) 
AND OUTPUTS (Vqs) 












vc = vdd Vss vis 





80 

250 


80 

280 


130 

300 


+7.5V -7.5V -7.5V to +7.5V 

+ 15V OV 01O+15V 


ON Resistance 

Ron 


100 

450 


120 

500 


170 

520 

U 

+5V -5V -5V to +5V 

+ 10V OV Oto+lOV 

RL = lOKfi 




190 

3500 


270 

5000 


330 

5200 

n 

+2.5V -2.5V -2.5V to +2.5V 

+5V OV 0 to +5V 


Aon Resistance 

Arqn 





5 





a 

+7.5V -7.5V +7.5 to-7.5V 

+ 15V ^ OV +15to0V 

RL= lOKfi 

66tW66n Any 2 of 

4 Switches 





10 





n 

+5V -5V +5V to -5V 

+10V OV +10Vto0V 

Sine Wave Response 
(Distortion) 






0.4 





% 

+5V -5V 5V(p-p)<2) 

Rl= lOKfi 
fis= 1kHz 

Input or Output 
Leakage-Switch OFF 
(Effective OFF 

Resistance) 




(1) 

±100 

±100 


±0.1 

±0.01 

(1) 

±100 

±100 



±200 

±200 

nA 

nA 

VoD Vc = Vss Vis 

+7.5V -7.5V ±7.5V 

+5V -5V ±5V 

Frequency Response 
Switch ON 
(Sine Wave input) 






40 





MHz 

Vc = Vod = +5V,Vss = '5V 

Vos 

20 Log 10 Vis ” 

RL= IKH 

Vis = 5V(p-p) 

Feedthrough 

Switch OFF 






1.25 

i 





MHz 

Vdd = +5V,Vc = Vss = -5V 

Vqs 

20 Log ,0—=-50dB 

RL = 1K12 

Vis = 5Vip-p/ 

Crosstalk Between Any 

2 of the 4 Switches 
(freq. at -50dB) 






0.9 





MHz 

Vcc(A) = Vdd=+5V 

VC(B) = Vss = -5V 

Vos(B) 

Rl = iKn 

Vis(A) = 

5V (p-p) 

Capacitance Input 

CIS 





8 





pF 

Vdd = +5V,Vc = Vss = -5V 

Capacitance Output 

Cos 





8 





pF 

Vod = +5V, Vc = Vss = -5V 

Capacitance 

Feedthrough 

C|OS 





0.5 





pF 

Vdd = +5V,vc = vss = -5v 

Propagation Delay 

Signal Input to 

Signal Output 

^pd 





10 

1 





ns 

Vc = Vdd = +10V, vss = gnd, cl = i5pF 

Vis " lOV (Square Wave) 
tr = tf = 20ns (Input Signal) 

CONTROL (Vc) 

Noise Immunity 

vnl 

2 



2 

4.5 


2 



1 

V 

VOD-VsS=10V,llS=10AtA' 

vis^Vdd 

Input Current 

'c 





±10 





pA 

vqd - Vss = lov, Vc ^ Vdd - vss 

V|S ^VOD 

Average Input 

Capacitance 

Cc 





5 





pF 


Crosstalk 

Control Input to 

Signal Output 






50 





mV 

Rl= lOKn 

VdD-VsS= lOV 
Vc= 10V 
(Square Wave) 

Propagation Delays 

ipdC 





35 

1 




ns 

RL = 300J2,Vis^10V,Cl= 15pF 

trc = tfc = 20ns 

Maximum Allowable 
Control Input 

Repetition Rate 






10 





MHz 

Vdd = 10V,Vss = GND,Rl= IKO 

Cl= 15pF 

Vc = lOV (Square Wave) 
tr = tf = 20ns 


NOTES: 1. Limit determined by minimum feasible leakage measurement for automatic testing. 
2. Symmetrical about 0 volts. 
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packaging, ordering and 
literature guide 



CERAMIC 


CMOS Packaging 

FLAT PACK 


HARRIS 

SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORAT ION 



Code 1U 14 LEAD CERAMIC D.I.P. (CERDIP) 


A A A A A A A ^ index 

76543211 NOTCH 

-- 

8 9 10 11 12 13 14 




t 8° TYP - 
.125 






‘ ‘sA*' 
















■M1BI 



I 


Code 1W 16 LEAD CERAMIC D.I.P. (CERDIP)* 


A A A A A A INDEX 
76543 21] ^NOTCH 


9 10 11 12 13 14 15 16l 


F 

- .765 - 

- mA .175 


ftfW 


-U LI. 060 

^U-.018+ .003 

t 

.125 

+ .020 




*NOTE: 1. All dimensions in inches. 

2. All dimensions i.010 unless otherwise shown. 


Code 9L 16 LEAD BRAZED SEAL 
FLAT PACK* 

—Il-^PIN ONE INDEX SEATING PLANE - 



Code 9M 24 LEAD BRAZED SEAL 
FLAT PACK* 






































HAJRRIS 

SEMICONDUCTOR 


CMOS Product Code 


Harris CMOS Products are designated by ''PRODUCT CODE". When ordering, please refer to products by the full 
code. Harris Products will always begin with "H". Specific device numbers will always be Isolated by hyphens. 


4000 SERIES 


EXAMPLE: 


HARRIS LOGO (LETTER-H) 

I— FAMILY DESIGNATION (LETTERS) 

/ I-PACKAGE TYPE (NUMBERS) 

I I I -SPECIFIC DEVICE TYPE NUMBERS & LETTERS 

I I I r-TEMPERATURE RANGE (NUMBERS) 


H D 1 - 4001A 2 


FAMILY (LETTERS) 
0 - DIGITAL 


PACKAGE (NUMBERS) 

1 - DUAL IN-LINE CERAMIC 
9-FLAT PACKAGE 


TEMPERATURE RANGE 

2- -550Cto+125°C 

9 - -40°C to +85°C 


54C/74C SERIES 


EXAMPLE: 


HARRIS LOGO (LETTER-H) 
r— FAMILY DESIGNATION (LETTERS) 

I-PACKAGE TYPE (NUMBERS) 

1 — TEMPERATURE RANGE (NUMBERS) 

I -SPECIFIC DEVICE TYPE NUMBERS 


H D 9 - 74C10 


FAMILY (LETTERS) 
D - DIGITAL 


PACKAGE (NUMBERS) 

1 - DUAL IN-LINE CERAMIC 
9-FLAT PACKAGE 


TEMPERATURE RANGE 

54C- -55‘>Cto+125°C 
74C - 0°C to +70°C 


• 7 ! 


5 - 



Harris Product Literature Guide 


• CATALOGS 

INTEGRATED CIRCUITS 

CONDENSED FORM (Integrated Circuits Catalog) 
HD-54C/74C CMOS 

• DATA SHEETS 


LINEAR 


HA-2820/2825 

Phase Locked Loop 

HA-909/911 

Operational Amplifiers 



(See application notes 601, 602, 605) 


(See application notes 501,502) 

HA-2900 


Chopper Stabilized Op Amp 

HA-2000/2005/2000A 

F.E.T. Input Preamplifier 



(See application note 518) 

2005A 


HD-0165 


Key Board Encoder 

HA-2050/2055/2050A 

High Slew Rate F.E.T. Input 



(See application note 204) 

2055A 

Op Amp 

HD-245 to 249 

Line Transmitter Receivers 

HA-2060/2065/2060A 

Wide Band F.E.T. Input 



(See application notes 205,207) 

2065A 

Op Amp 

HD-1488/1489/1489A 

Line Transmitter Receivers 

HA-2111/2211 

Precision Voltage Comparator 



(See application note 205) 

HA-2311 

Precision Voltage Comparator 

HI-200 


Dual SPST CMOS Analog Switch 

HA-2400/2404/2405 

PRAM, Four Channel Op Amp 

HI-201 


Quad SPST CMOS Analog Switch 


(See application note 514) 

HI-506A/507A 

16 Channel Analog Multiplexers 

HA-2420/2425 

Sample & Hold, Gated Op Amp 

HI-508A/509A 

8 Channel Analog Multiplexers 


(See application note 517) 

HI-1080/1085 

8 -Bit, D to A Converter High Speed 

HA-2500/2502/2505 

High Slew Rate Op Amp 



Monolithic (See application notes 

HA-2510/2512/2515 

High Slew Rate Op Amp 



511,512) 

HA-2520/2522/2525 

High Slew Rate Op Amp 

HI-1800A 


DPDT CMOS Analog Switch 

HA-2530/2535 

Wide Band High Slew Inverting Amp 

HI-1818A/1828A 

8 Channel Analog Multiplexers 


(See application note 516) 




HA-2600/2602/2605 

High Impedance Op Amp 

ANALOG SWITCHES 


HA-2620/2622/2625 

Wide Band, High Impedance Op Amp 

HI-5040 

SPST 

(750) HI-5048 Dual DPST (300) 


(See application note 509) 

HI-5041 

Dual SPST 

(75 0) HI-5049 Dual DPST (30 0) 

HA-2630/2635 

High Performance Current Booster 

HI-5042 

SPDT 

(750) HI-5050 SPDT (300) 

HA-2640/2645 

High Voltage Op Amp 

HI-5043 

Dual SPST 

(750) HI-5051 Dual SPDT (300) 

HA-2650 

Dual High Performance Op Amp 

HI-5044 

DPST 

(750) 

HA-2700/2704/2705 

High Performance Op Amp 

HI-5045 

Dual DPST 

(750) 

HA-2720/2725 

Current Programmable Op Amp 

HI-5046 

DPDT 

(750) 

HA-2730 

Dual, Current Programmable Op Amp 

HI-5047 

4 PST 

(750) 


DIGITAL 

DIGITAL DATASHEETS 

( REE SECTIONS 3 & 4 THIS CATALOG) 



MEMORY 

HD-234/534 

Hex Interface Inverters 

HM-7200 

256 X 1 Static CMOS Random 

HD-235/535 

Hex Interface Drivers 


Access Memory 

HD-536 

Hex Interface Driver 

HM-7202 

1024 X 1 Static N-Channel RAM 

HD-6600 

Quad Power Strobe 

HM-7220 

4096 X 1 Dynamic N-Channel RAM 

HD-6605 

Quad Logic Strobe 

7600 Series 

Bipolar Generic PROM Family 

HMI-0110/0168/0104 

0186 

Commercial Diode Matrix 

HM-7610/7611 

256 X 4 Field Programmable 

Bipolar Generic PROM 

MONOLITHIC DIODE MATRICES AND 

INTERFACE CIRCUITS 

HM-7620/7621 

512 X 4 Field Programmable 

Bipolar Generic PROM 

HPROM-8256 

256-Bit, Bipolar PROM 

HM-7640/7641/7642 

1024 X 4 Field Programmable 

HPROM-0512 

512-Bit, Bipolar PROM 


Bipolar Generic PROM 

HPROM-1024/1024A 

1024-Bit Field Programmable 
Bipolar PROM 

HM-7643/7644 

512 X 8 Field Programmable 

Bipolar Generic PROM 
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• APPLICATION NOTES 


NOTE 202 

HPROM-0512 Bipolar PROM 

NOTE 508 

Test Procedures for Operational 

NOTE 203 

Programming the HPROM-0512 


Amplifiers 


in an Expanded Configuration 

NOTE 509 

A Simple Comparator Using the 

NOTE 204 

Designing with the HD-0165 


HA-2620 


Keyboard Encoder 

NOTE 510 

A Simple Square-Triangle Wave¬ 

NOTE 205 

High Speed Digital Communications 


form Generator 

NOTE 206 

Monolithic Diode Matrices 

NOTE 511 

Digital to Analog Converter Applications 

NOTE 207 

Receiver/Transmitter Noise Immunity 

NOTE 512 

Counter Type A to D Converter 

NOTE 208 

Minimizing Gate Oxide Failures 

Due to Handling 

NOTE 514 

The HA-2400 PRAM, 4 Channel 

Operational Amplifier 

NOTE 209 

CMOS: Some Application Guidelines 

NOTE 515 

Operational Amplifier Stability: Input 

NOTE 210 

Using Junction Isolated CMOS 


Capacitance Considerations 

NOTE 501 

HA-909 Operational Amplifiers 

NOTE 516 

The HA-2530/2535 Wideband High Slew 

NOTE 502 

HA-909 Operational Amplifiers 


Inverting Amplifier 


Performance Tailoring 

NOTE 517 

Applications of a Monolithic Sample-and- 

NOTE 504 

Automatic Phase Margin Testing 


Hold/Gated Operational Amplifier 

NOTE 505 

A High Impedance Hystersis Circuit 

NOTE 518 

The HA-2900 Monolithic Chopper Stabilized 

NOTE 506 

Equivalent Input Noise Measurements 


Amplifier 


on High Gain Monolithic Operational 

Amplifiers 

NOTE 601 

Introduction to the Phase Locked Loop 

NOTE 507 A Simple Function Generator Using 

Operational Amplifiers 

:hip sheets 

NOTE 602 

NOTE 605 

A General Analysis of the Phase 

Locked Loop 

The HA-2820/2825 Low Frequency 

Phase Locked Loops 

CF-1085 

8 -Bit D to A Converter Monolithic Chip 

CF-2645 

High Voltage Operational Amplifier 

CF-1800A 

4 Channel CMOS Analog Switch Monolthic Chip 

CF-2650 

Dual High Performance Operational 

CF-1818A 

8 Channel CMOS Analog Multiplexer Monolithic Chip 


Amplifier 

CF-1828A 

8 Channel CMOS Analog Multiplexer Monolithic Chip 

CF-2705 

High Performance Operational Amplifier 

CF-2005 

F.E.T. Input Preamplifier Monolithic Chip 


Monolithic Chip 

CF-2405 

PRAM^*^ 4 Channel Programmable Amplifier 

CF-2725 

Current Programmable Operational Amplifier 


Monolithic Chip 

CF-2735 

Dual Current Programmable Operational 

CF-2425 

Sample & Hold Gated Operational 


Amplifier 


Amplifier Monolithic Chip 

CF-2825 

Phase Locked Loop Monolithic Chip 

CF-2505 

High Slew Rate Operational Amplifier 

Monolithic Chip 

CF-2905 

Chopper Stabllzed Operational Amplifier 
Monolithic Chip 

CF-2515 

High Slew Rate Operational Amplifier 

CF-200 

Dual SPST CMOS Analog Switch 


Monolithic Chip 

CF-201 

Quad SPST CMOS Analog Switch 

CF-2525 

High Slew Rate Operational Amplifier 

Monolithic Chip 

CF-506A 

16 Channel Analog Multiplexer with Over Voltage 
Protection Monolithic Chip 

CF-2535 

High Slew Rate, Wide Band Inverting Amplifier 
Monolithic Chip 

CF-507A 

Dual 8 Channel Analog Multiplexer with Over 
Voltage Protection Monolithic Chip 

CF-2605 

High Input Impedance Operational Amplifier 

CF-508A 

8 Channel Analog Multiplexer 

CF-2625 

CF-2635 

Monolithic Chip 

Wide Band Operational Amplifier Monolithic 

Chip 

Current Booster 

CF-509A 

8 Channel Analog Multiplexer 


• SPECIAL LITERATURE 

RELIABILITY REPORTS 

Issues Low Power Monolithic Op Amp 
Issue 6 HA-2500 High Slew Rate Monolithic Op Amp 

Issue 7 Complementary MOS Process 
Issue 8 Field Programmable Read-Only Memory Devices 
HPROM-0512, HPROM-1024, HPROM-8256 


MEMORY PRODUCTS TECHNICAL DATA BOOKLET 
OEM PRICE SCHEDULE (dated May 1974) 

NEW LINEAR PRODUCTS BOOKLET 
OPERATIONAL AMPLIFIERS GUIDE 
TECH BRIEF HM-7620/7621 
TECH BRIEF 4096 BIT RAM 
TECH BRIEF HM-7220 
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SALES OFFICES 


4210 N. BROWN AVENUE 
SCOTTSDALE, ARIZ. 85251 
(602)946-3556 


SUITE 704 

2600 VIRGINIA AVENUE 
WASHINGTON, D. C. 20037 
(202)337-3170 


SUITE 132 

7710 COMPUTER AVENUE 
MINNEAPOLIS, MINN. 55435 


SUITE 322 

333 WEST FIRST STREET 
OAYTON, OHIO 45402 
(513)226-0636 


P 0. BOX 883 
MELBOURNE, FLA. 32901 
(305)727-5826 
■nWX- 510-959-6259 


SUITE 103 

4014 LONG BEACH BLVD. 
LONG BEACH, CALIF. 90807 
(213)426-7687 


SUITE 264 

1443 W. SCHAUMBURG 
SCHAUMBURG, ILL. 60172 
(312)894-8824 


3215 E MAIN STREET 
ENOWELL. N. Y. 13760 
(607)754-5464 


SUITE 325 

650 E SWEDESFORD ROAD 
WAYNE, PENN. 19087 
(215)687-6680 


SUITE 230 

1032 ELWELL COURT 
PAfO ALTO, CALIF. 94303 
(415)964-6443 


SUITE 301 

177 WORCESTER STREET 
WELLESLEY HILLS, MASS 02181 
(617)237-5430 


535 BROADHOLLOW ROAD 
MELVILLE, L I.. N Y 11746 
(516)249-4500 


SUITE 7G 

777 S. CENTRAL EXPRESSWAY 
RICHARDSON. TEXAS 75080 
(214)231-9031 


NATIONAL REPRESENTATIVES - 


Beacon North, Inc. 

7115 LEESBURG PIKE 
FALLS CHURCH, VA. 22043 
(703)534-1673 

8513 LUCERNE ROAD 
RANDALLSTOWN, MO. 21133 
(301)922-1248 

Bob Rush Associates 
1423 WILLOW DRIVE 
OLATHE. KANSAS 66061 
(913)782-1177 


Celtec Company 
8799 BALBOA AVENUE 
SAN DIEGO, CALIF. 92123 
(714)279-7961 

Checkmate Sales Inc. 

P. 0. BOX 22411 

DENVER. COLORADO 80222 

(303)771-4920 

P. 0. BOX 17556 

SALT LAKE CITY, UTAH 84117 

(801)268-3533 


N. R. Schultz Co. 

P. 0 BOX 159 
BELLEVUE, WASH. 98009 
(206)454-0300 

4175 S.W. CEDAR HILL kVD. 
BEAVERTON.OREGON 97005 
(503)643-1644 

R. W. Mitscher Company 
P. 0 BOX 10541 
RALEIGH, N. C. 27605 
(919)828-0575 


R. W. Mitscher Co. (con't. 
ROUTE 5 SINGLETON RD. 
SHELBYVILLE.TENN. 37160 
(615)684-4544 

3100 BASIN CT. 

VIRGINIA BEACH, VA. 23451 
(804)481-7200 

ROUTE 3, BOX 362 
TROUTVILLE, VA. 24175 
(703)345-3283 


) Munro Electronic 

Components, Ltd. 
2684 SLOUGH STREET 
MISSISSAUGA. ONTARIO 
CANADA 
(416)676-1042 


INTERNATIONAL REPRESENTATIVES - 


EUROPEAN 




FAR EAST 

European Headquarters 

France 

Netherlands 

Switzerland 

Far East Headquarters South Africa 

HARRISSEMICCNDUCTOR INC. 

SPETELEC 

TECHMATION N V. 

STOLZ A G. 

HARRIS SEMICONDUCTOR SOUTH CONTINENTAL 

53BDde WATERLOO 

TOUR EUROPA 

GEBO'JW 105-106 

BELLIKONERSTR. 218 

TIME-LIFE BUILDING DEVICES (PTY.) LTD. 

B-1000 BRUSSELS 

BELLE EPINE 

SCHIPHCL-OOST 

CH-89G8MUTSCHELLEN 

2-3-6 OTEMACHI P.O.BOX 56420 

BELGIUM 

F-94370THIA1S 

NL-AMSTEROAM 

United Kingdom & 

CHIYODAKU. TOKYO PINEGOWRIE. TVL. 2123 

JAPAN 

Belgium 

Germany & Austria 

Noi^ay 

Ireland 

BETEASPRL 

ERIE ELEKTRONIK GMBH 

NECO A/S 

MEMEC LTD. 

Australia 

15 AV. GEO. BERNIER 

KREUZSTEINSTRASSE 1 

STANSEVEIEN 4 

THE FIRS.WHITCHURCH 

CEMA (DISTRIBUTORS) 

B-1050 BRUSSELS 

0-8500 NURNBERG 

N-03LO 9 

NR AYLESBURY. BUCKS. 

PTY.LTD. 

21 CHANDOS STREET 

Denmark 

Israel 

Spain & Portugal 


CROWS NEST, N. S. W. 2065 

OITZ SCHWEITZER A S. 

MRBO 

INSTRUMENTOS ELECTRONICOS 

HESSELAGER 27 

20, PNEY HAGIVASTR. 

de PRECISION 


Japan 

OK-2600 GLOSTRUP 

Finland 

POB 1717 RAMAT -GAN 

Italy 

ALCALDE SAINZ de BARANOA 39 

MADRID 9 

MITSUBISHI CORPORATION 

6-3. MARUNOUCHI 2-CHOME, 

CHIYOOA-KU 

FINN METRIC OY 
AHERTAJANTIE 6D 

ERIE ELETTROMCASPA 

VIA MELCHIORRE GIOIA66 

Sweden 

A. B ELEKTROFLEX 


TOKYO, 100-91 

SF-02101 TAPIOLAPL 6 

1-20125 MILANO 

BOX 7068 

S-17207 SUN08YBERG 


HAKUTO COMPANY. LTD. 

FOREIGN DIVISION 

C P O.BOX25 

TOKYO. 100-91 



HARRIS 

SEMICONDUCTOR 


A DiVJ.‘:'ON OF HARRIS CORPORAflON 








